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Administration 


EpmuND R. Purves, Executive Director 


J. WinFiELp Rankin, Administrative Secretary 


The deadline for this issue occurred a few weeks prior to the Convention. 
Therefore, the Report of The Board, and the summary of Convention actions 
were not available. They will be published in the July issue. 


New Members 


CORPORATE MEMBERS ELECTED TO MEMBERSHIP IN THE INSTITUTE 


EFFECTIVE JANUARY 20, 1950 


Name—Address Chapter Name—A ddress Chapter 
BeDER, ROBERT MATTHEW *CLEVELAND; MorTIMER BURNHAM 
104 Sunnyside Ave., 4241 E. 4th St, 
BicasantyilleniN: Neg eo eas ees New York Waterloo: lowarens Sse eS ea ey ee Iowa 
BLANTON, JosEPH EDWIN CoLin, EDwarbD CECIL, Jr. 
7aN) NOS Wap LUNES 5 Ue ree ie ie eee Re Reece Fort Worth 6567 Harvard Ave., 
Chicavo -21 sell rata: Behe ey ee ee eee Chicago 


*BOUCHER, CECIL FRANCIS 

1002 Brown Bldg., 

WWachiitasg Iam nee cee eee ee a: ee fe Eee” te Kansas 
. BOUCHERLE, PAUL 

364 Fairgreen Ave., 

Wounestowne4.) Ohio ie 2.25 Eastern Ohio 
BRADLEY, CHARLES MacARTHUR 

226 S. Main St., 

ROCK COG el lest eee eee BO Se Ee aed Chicago 


Brooks, IRVING 

16 Court St., 

|sreoyel ed hein Fay IN AS nteses eae eee are ee Brooklyn 
CARLSON, ELMER C. 

2141 W. 95th St., 

Mhreae ora see lly eet or ae ee eee ca ee! Chicago 
CARNER, INGRAM S. 

71-11 Austin St., 

Honeste Hills: @meensse New Yes ce-- ene eeer eee seeree eee Queens 
CHEESMAN, Roy WALLING 

503 Granada Bldg., 

Santamaria tans alates atest ece tens. cee Santa Barbara 
CHRISTENSEN, EMIEL J. 


2907 19th St., 
Columbus; Nebr =. 2 wee Nebraska Archs. Asso. 
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Dietz, WILLIAM 
6 Heisser Lane, Farmingdale, 
Long Island, N.Y. —_..:................. Long Island Society 
DONNELLY, CHARLES PINCKNEY 
702 Texas Ave., 
Corpus Christi, Tex. 
Eire, PAUL THEODORE, JR. 
2327 Bonnycastle Ave., 
TOUTS al LeNe IN Veter een ta te eee eee Kentucky 
FLOORE, JOHN WILSON 
3730 Country Club Circle, 
Fort VWonthy4. dexs ee 
GARDNER, THOMAS WEST 
902: Warner Bldg., 
Nashville 3, Tenn. ...... 
GRUENINGER, RAYMOND XAVIER 
19 No. Meramec Ave., 
@laytones:aMow 2. 
HARMAN, Harry JONES 
72 So. La Grange Rad., 
Jey CONCEIVE a NESE Paes erectees. coca eee eran ere Chicago 
HOLMGREN, HERBERT WILFRED 
1169 82nd St., 
Brooklyn 28, N. Y. 


Pe a ee Texas Coastal Bend 


se oy ot ot .. Fort Worth 


UP gan aie Tennessee 


el ES. 5 Gober an St. Louis 


SE ee cece tf on ee Brooklyn 
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Name—A ddress Chapter 
]RONSIDE, [AN CHARLES 

1218 W. Barnes Ave., 

Ibenocpunves aS IMIG NS Sete hae te Seno Western Michigan 


Jansson, JOHN PHILLIP 

123 Bucket Lane, Levittown, 

Hicksville, Long Island, N.Y. -...--..------------ New York 
JepPsEN, VERNEL EUGENE 

Department of Architecture, Oregon State College, 

Goryialliswel Ones sascecteeee ee tee eaee eae Oregon 
KaLIONZES, Gus WILLIAM 

488 S. San Vicente Blvd., 

WosaAneeles 48enC allitine seer een Southern Calif. 
Ke_cH, NorMAN WALLACE 

1506 E. Mountain St., 

Pasadena of Calit ce. see eer eeees Pasadena 
KLINGERMAN, CHARLES ARTHUR 

488 S. San Vicente Blwvd., 

oseAngeles:48, Calitta s2sscce see Southern Calif. 
Korns, Howard ALBERT 

1849 King Ave., 

IDE Wifi} pet O) CV Ort iene ones we Ree anther eter 
KrorscH, HaroLtp VALENTINE 

3671 Yosemite St., 

Sans Dies oro se Calitt. «ects. 2) een oe oe San Diego 
Lanpow, ABRAHAM 

350 Lincoln Place, 

BROOK yneli7 Nay Vigrerene ere eee cae ee ee eee Brooklyn 
Laz, WILLIAM JOSEPH 

909 S. Batavia Ave., 

Geneva: oly eo ee eee ee eee Chicago 
MCcALEAVEY, FRANK LEO 

1158 S. Minneapolis St., 

WWachitaedGryican tas 208 fot oa ene ae ee TEN ee Kansas 
McAULIFFE, JOHN H., Jr. 

217 Ohana St., 

Real ea etved Ob Uae ype ed oes ee ee ee eee Hawaii 
McDona.p, ALoysIus 

309 S. Fifth St., 

Was: Vier as; Nev. 22 :trnn = th 2 ee Nevada’ 
McDonaLp, JOHN RANDAL 

3733 Lighthouse Dr., 

RACHA C Ne VV AS es ere ee eee Wisconsin Archs. Asso. 


CORPORATE MEMBERS ELECTED TO 


Name—A ddress Chapter - 


Montz, ANDREW SYLVESTER 

520 Audubon Bldg., 

INevy Onleans= | Qea eae eet eee _.. New Orleans 
ScHwartz, MILTon 

2601 Parkway St., 

Phwlalelplnt a 3st alee enna Pennsylyania Society 

(Philadelphia) 

SHARP, ROBERT JOHN 

23 15eSta Raulest., 

Bailly one 1S VA cl ope eee eee eee Baltimore 
STACHURSKI, STEPHEN WALTER 

7 Wilson St., 

Bald wits: Noo co ee ee Cee Brooklyn 
SUMMER, JOHN ERNEST 

737 W. Peachtree St. N. E., 

Ack earn ale Gy ans ce  eaeeeee Georgia 
Tync, ANNE GRISWOLD 

2036 Sansom St., 

Philadel phiras se brags een eee Pennsylvania Society 

(Philadelphia) 

Van Bourc, MITCHELL JOHN 

2515 Regent St., 

Berkeléy,. Calif, 22.2523) tee sue East Bay 
Van WERT, PAUL HOWLAND 

226 N. Trade St., 

Winston salem\eN. Cs een eee North Carolina 
WAGENER, HosparT DEAN 

10227 S. W. 55th Ave., 

Portland<19,° Ore. 2 ee Oregon 
WERTZ, WILLIAM CHARLES 

232-234 Third: National Bldg., 
: Daytonv2. © ios sae Sees Ree ee ier eee ee Dayton 
WILcox, EUGENE Davis ; 

211-12 Professional Bldg., 409 W. Erwin, 

cnylery: ex shi eo ee ere eee Dallas 
WILKINS, WILLARD 

279 Mountain Rd., 

West Hartford) 4. Conny <= == =a Connecticut 
YOKOM, ROBERT WILLIAM 

16195 Princeton Ave., 

Detrort 21 2Micherc ce 2 eee eae ee ee Detroit 


MEMBERSHIP IN THE INSTITUTE 


EFFECTIVE FEBRUARY 15, 1950 


Name—A ddress 
* ASHLEY, GEORGE FREDERIC 

465 California St., 

Sale lM ran ciscom4... Callniaeretee oe seen Northern Calif. 
BaRANCIK, RicHarpD Morton 

351 Woodland Rd., 

lobyesmlernal Peis INN ee y 
BECKER, REx Louls 

705 Olive St., 

S65 Wo.ti's3- Mi Ga-we.coh yo ed aes ok ek St. Louis 
Berry, JOSEPH CHAMP 

312-B W. Tenth St., 

Amati llon sex. <4 a: ee eee eee Texas Panhandle 


Chapter 


eee. So a ees Chicago 
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Name—A ddress 
Boyp, THomas McLain 

c/o Blackbeard Castle Hotel, Charlotte Amalie 

Ste bhomas™ Virgie ts lands seen New York 
BropricK, BYRON CHANDLER 

Route No. 3, Box 410, 

Selma, (Calif, (208, occ cke ee cee a eee San Joaquin 
BURCHARD, CHARLES 

1430 Massachusetts Ave., 

Cambridger3s- Massa ss ae eee Massachusetts 
BURWINKLE, JOSEPH BERNARD 

1012 Orchard PIl., 


Albuquerque; NoMa ee ee ee New Mexico 


Chapter 


THE AMERICAN INSTITUTE OF ARCHITECTS 


Sis 


Name—Address 
Byrp, JouN Homer 

2520 Denniston Dr., 

Oklahoma City 7, Okla. 22 2.... Oklahoma 
CarRR, ROBERT WINSTON 

405 Carolina Circle, 

tenia Nis Caras ee ea Se 
COHLMEYER, ROBERT CARL 

909 W. Columbia St., 

Slrarnpa ros will eae. Ae eRe A. Central Ill. 
DARRELL, GEORGE CHARLES 

68 Otis Ave., 

Sainte aulieeVinn,, ice see Saint Paul 
FAXxoN, ROBERT ENDICOTT 

1728 Chevy Chase Dr., 

IBeNWailky TRDUNKS “TCEN NaS ixeae ome Ge ete Southern Calif. 
FLaAD, JOHN JOSEPH 

908 W. Johnson St., 

IMMA CIS OTIS y WVASs ccat a tiec ck noses Wisconsin Archs. Asso. 
GOLDHAMMER, ALBERT 

635 W. 174th St., 

INVENIO LN nV. tere sen ae tS RS ate Bronx 
GREEN, AARON G. 

17576 Pacific Coast Highway, 

Racihicatvalisadess|@alit.. ecm esa Southern Calif. 
Hispes, W. Wyatr 

355 Monticello Arcade Bldg., 

iNKa THN Mle. Vir ls aaah eae ae ee Virginia 
Hiro, Densy THomMpPson 

1000 Atlantic Life Bldg., Sixth & Main Sts., 

BRC II OT CUO Na V aby eee eee oes Cree re er te Virginia 
Hurcuins, Tom Harwarp 

212% S. Center St., 

Shalbeswpllle@rm iN ac © seers ee ees ne North Carolina 
JOHNSTON, JAMES AMBLER 

1000 Atlantic Life Bldg., 6th and Main Sts., 

(ire namo AO V2al ee tee ete asec ae acs Virginia 
Kensir, Henry Davin 

131 W. Main St., 

HE CsA BOS eC tai ch eer eee eg eas on San Joaquin 
KirsCHENBAUM, ALBERT WILLIAM 

53 W. Jackson Blvd., 

PEGs ee ay ba TR Chicago 
KITTLE, WILLIAM EDWARD 

1632 Pennsylvania Ave., 

Miami Beach 39, Fla. ........-.-..-- pach ees Florida South 


Chapter ° 


. North Carolina 


' KornsBiaTH, LEo 


285 Avenue “C”, 

INIGWVAEMIO DRED EN GN cote oe teer cece cect ft cheers onksvaee= New York 
Maack, ALBERT C. 

705 Olive St., 

Sta loOuiss Wow Ra ees Dal te SNe St. Louis 
Majer, FRANK, JR. 

Trylon Bldg., Queens Blvd. & 66th Ave., 

Forest Hills, Long Island, N. Y. -..... Long Island Society 
MarccraF, HArry NoRMAN 

$218 S, Carpenter St., 

(CYAN Cry NY I a ae oi eee ene ere Chicago 
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Name—A ddress 
Martin, Cecin ANDREW 

436 Kilpatrick Bldg., 

Oinahial 2 eNebiesecccs so oes Nebraska Archs. Asso. 
MITTERHAUSEN, WILLIAM HENRY 

2137 N. 55th St., 

Milvratkeen sqevVils eeeeeees ne Wisconsin Archs. Asso. 
MorsiTo, JOSEPH FRANCIS 

429 East College Ave., 

INCH TSO Die meee eee ee adr SAS Us, a Eastern Ohio 
MorGan, EUGENE LESLIE 

20 Robbins Rd., 

(pexin stone] Sra NLASSho cs etree ae Massachusetts 
OSHIVER, SAMUEL JsRAEL 

6875, N. 19th St., 

IEA vilenclelial sie, Rei ces Pennsylvania Society 

(Philadelphia) 


Chapter 


PALMER, CEcIL A. 

1520 W. Ottawa St., 

PANS S19 VL Chee ce career eee eee Western Michigan 
PETER, WALTER GIBSON, JR. 

3027 N St. N. W., 

Wrashingtome/g) 5 Cosas es ee W ashington-Metro. 
PETRIE, FREDERICK D. 

526 W. Church St., 

Bilan tueaba Ne \ eset oe Steere Co ee ae Central New York 
RATHER, HucH HEnry, Jr. 

201 N. Lamar S&t., 

ia CRSOMRIVI IS snr ee ese, See Mississippi 
SAUNDERS, PAUL JAMES 

721 Olive St., 

Stel OUTS eV Ore tee ti 9 oan Pe ee St. Louis 
SCHOEPKE, DONALD MALVIN 

1916% Hall Ave., 

IVA Lie meV Vid Symi Wisconsin Archs. Asso. 
*SIGLOCH, LouIs CHARLES 

54 Market St., 

PoughkeepsientNeny accion eee ee Albany 
*Sims, LANCELOT F. 

Beaumont Lane, = 

Devons IR ata Ses eee ne ee ree Pennsylvania Society 

(Philadelphia) 

TAFEL, EpGar A. 

228 W. 11th St., 

TINY aya conte eel aca Noa Vege ere ee ee cae ee New York 


TOPZANT, JOHN 
1604 N. 72nd St., 
Wauwatosa 13, Wis. ..........--....-- Wisconsin Archs. Asso, 


UnpbeErwoop, KEITH BERNARD 

Himmelberger Bldg., 

Caper Girard eas Vl Ontos coset eee ees St. Louis 
Van Camrort, Martin J. 

1902 Amherst Rd., 

diyait tS villll exe VU lap reese eee eee erent W ashington-Metro. 
Yeates, ZENO L. 

3165 Cowden Avye., 

Memphis il SUBVSh eh ay a ceeeck eee enema he ec Be ee ‘Tennessee 
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CORPORATE MEMBERS ELECTED TO MEMBERSHIP IN THE INSTITUTE 
EFFECTIVE MARCH 15, 1950 


Name—A ddress Chapter 
AsH, ALFRED F. 
25 Claremont Ave., 
New York 


New York 27, N. Y. 
BouLEN, ROBERT LESH 
"930 State Life Bldg., 

Indianapolis 45 linds 2222s Indiana Society of Archs. 
BorTHWICK, WILLIAM Hupson 

43 Kenneth St., 

[Sieesienea! GMC CM See eccecene torscoe: cectecon cneseensact Connecticut 
CaMLET, J. THOMAS 

667 Main Ave., 

TDRSS IGS ING Ig opaeecnee eee Socter Peereccergarcacasceenoc: New Jersey 
CARTER, GEORGE HARRISON 

5137 Woodlawn Blvd., 

ubbaverseypol tS. 76 IMGSIN GS co ecees eee eee Minneapolis 
Cox, EpwarD ABRAHAM LINCOLN 

709 Market St., 

@ammde mie 2 NaN ose ee orca eee New Jersey 
Dean, WALDO J. 

202 Masonic Temple Bldg., 

Wes Moimesi9 Towa 2: e4 oe etcre pe eee ee are Iowa 
D1BoLL, CoLLins C. 

1731 Jefferson Ave., 

New, Orleaiis, Ways 2. Oey eee New Orleans 
EnpicoTT, CHas. WALKER 

216 Tiffany Bldg., 

RAC es NOTES: iki a on Me ae cee aU Bares ee Oregon 
FIeEGE, HERBERT FREDERICK 

4253 Coldwater Canyon Ave., 

North Hollywood, Calif. .................. Southern California 
FosTER, ROBERT GRANT 

113% W. Capitol St., 

PENG) Sone Th ING, Saxe Ace cer ens ren Mississippi 
FRANKFURT, HENRY DONALD 

2539 Southgate St., 

FLOWS Om 56 Me Kye emacs ee eos BE eee oe Houston 
GELLER, ABRAHAM WILLIAM 

14 E. 39th St., 

New Vion kidiGacN ae Ye ieee ose cewew nln ee eee ener New York 
GOLDSTONE, HARMON HENDRICKS 

45 Rockefeller Plaza, Room 807, 

NG Vior ki 20 SUN Verte mer ee eee et ee New York 
Hai, HaroLp WENDELL 

408 Commerce Bldg., 


BVehe tty Walsh kee terete eee een Washington State 
HALVERSON, HARRY 

280 Wall St., 

Ketmestoni RNS Nove Re ete eee ee Albany 


*Hopcpon, JoHn M. 

25 Pryer Manor Rd., 

Larchmont. Nii qsess tne oe ae, en ee New York 
Howery, FLoyp ARTHUR 

101 Washington St., 

Sacketsm ulm oret Ni Xie eee Central New York 
Hype, FRANK CANNON 

107 S. Fifth St., 

SAC etn o Aa) ih teen ae ee ee San Diego 
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Name—A ddress Chapter 


Ivory, PERcy MorTiMER 

1073 Springfield Ave., 

Tevamng: tome Te eN) nee eee ee eee eres New Jersey 
KaTzMAN, MEYER 

42 E, 51st St, 

New Yorko225¢ NW) cect ces eee eee New York 
KLoske, WALTER E. 

16708 Archdale Ave., 

Detroit27,6 Mich e220 23 eter tee eee Detroit 
Kruppa, JOSEPH NATHAN 

2724 Ordway St., N. W., 

Wrashimet ori Sop lsu Cymer renee Washington-Metro. 
LEWIs, GEORGE SHERMAN 

115 E. 40th St., 

New. Yorkar6, \NicY.. =:2.G2 =e eee ee New York 
Louis, MEYER 

294 Washington St., 

Boston:8,) Mass. ses es ae ee Massachusetts 
MaTuHIs, ARTHUR, JR. 

203 Sunset Rd., Route 11, Box 212, 

San Antonios Lexi ess ts eee West Texas 
MILLER, DonaLp C. F. 

R. D. No. 1, Box 550, Hametown-Richfield Rd., 

Barberton: Ohiot ss.) ee see eee Eastern Ohio 


Noyes, EL1IoT FETTE 
Lambert Rd., 
New “Canaan, Connie =a ae ee Connecticut 

PautLus, JoHN D., Jr. 

2118 Meadow Lane, 
Jether song Citys Moree: ap eee nee St. Louis 

RIPPELMEYER, HENRY ANDREWS 
1422 Gladden St., 

ColumbiaiS iC. 725.1 g ae See . South Carolina 

SCHWAB, GEORGE VAN FossEN 
Office of James R. Edmunds, Jr., 

130 W. Hamilton St., 
Baltimore 1, Mad. ........ 

*SLACK, LEON W. 

1401 W. State St., 
HpRentome cu Nice || eee oh 

*SmiTH, Gordon LaIpLaw 
903 Volunteer Bldg., 
Chattanooga 2, Tenn. 


Leones & ee Baltimore 


See fire ee New Jersey: 


..... Tennessee 
SOUTHEY, Davip LUDGATE 

255 Algonquin Rd., 

Bridgeporty4) Conn, a ee .. Connecticut 
STEUER, GEORGE JOHANNES 

220 Bancroft Ave., 


San Leandro, Calif. 


STEVENS, Burt V. 
223 Grand Ave., 
Mo, (OMS 2c se 
STEVENSON, FRED LUTHER 
8740 Farley Ave., 
Overland Park, Kan. —_. 


pees East Bay 


.... Eastern Ohio: 


... Kansas 


THE AMBRICAN INSTITUTE OF ARCHITECTS: 


Name—A ddress 
SToRK, RoBERT CAUGHMAN 

1917 Glenwood Rd., 

Columbia Ceca se foe Seo South Carolina 
STRONG, JAMES WILLIAM 

705 Cook Tower, 

EAA O Ops. 4 een ie ee el Bey S| Toledo 
STRONG, LYMAN, Jr. 

705 Cook Tower, 

ibs bondi “(OL oWa)", se ee Re ana re  al g ecere Toledo 
‘TERNSTROM, CLINTON CHARLES 

635% South La Brea St., 

HoseAneelessso, Califue: 2. Southern California 
WEATHERFORD, ROBERT PRICE, JR. 

204% North Liberty St., 

independ ences Mow aes Kansas City 


Chapter 


WEED, GEHRES DALE 
Room No. 4, Adams Block, 
Sallis pele lon tate ene ier eee we es 0 Montana 


Name—A ddress 
WEEKS, FELDER S, 

618 W. Church St., 

Kervoxcvalllesgie nina 62) oso. earns er eee ‘Tennessee 
WESLEY, EDWARD JACK 

10 Chestnut St., 

iB Vials vallen Sealine =e oe kee icte ne Sere ee Indiana Society 
WHITINGTON, TERENCE LEE 

108 Bank of America Bldg., 

Brawley aye Calli teetee antes eee pee Se et San Diego 
WILMSEN, Harry ROBERT 

216 Tiffany Bldg., 


Chapter 


PUsehe yO net eee eee ern een wees Ne Oregon 
*Woop, Eric FISHER 
RDS Nom 15 
Biedtord eb at mec e =. seen ae Pennsylvania Society 
(Philadelphia) 


YOUNG, FRANK STUART 
2515 Thurman Ave., 
ospAn celese lOc @allitaame ae re mnenes Southern California 


CORPORATE MEMBERS ELECTED TO MEMBERSHIP IN THE INSTITUTE 
EFFECTIVE APRIL 7, 1950 


Name—A ddress 
ARNOLD, RALPH WoopBURY 

221 Columbus Ave., 

BOstOMml Ore Was Sie oe ee Sc eee ee Massachusetts 
BecHT, ALBERT PousT 

2120 Perrysville Ave., 

gittsbunoheay Passes 2 sexes 2) eas S Pennsylvania Society 

(Pittsburgh) 


Chapter 


BECKER, DONALD A. 

175 North Forest Ave., 

Rockville Center, N. Y. —........--..--..-- Long Island Society 
BENDUS, WILLIAM Q. 

1120 E. State St., 

Roc hordee || ewe ae ee eae A yee Chicago 
Bray, WILLIAM MELVIN 

321 S. Bentley Ave., 

WoseAngeles, 49. Califa nx oat eas. Southern Calif. 
BUDZYNSKI, DELPHIN STANLEY, SR. 

241 Rhode Island St., 

Rivendare 3ee Vii Cheeses eee ee ene Detroit 
CLARK, FRANK DOLESHY 
/ 746 Fairmount Ave., 

Sie Pea GN ee eee aee en eee St. Paul 
CLYMER, JOHN 

1163 Boylston St., 

Ostomy MidSSye = oo Me oe ieee Massachusetts 
COLETTI, CARROLL 

687 Boylston St., 

iO storie Ove VUAGS eee eer trae Massachusetts 
COLETTI, PAUL A. 

687 Boylston St., 

BOStOmGye Midst: ose eee eer Massachusetts 
Coms, Gorpon MacCaLtum 

140 W. Belvidere St., 

Semele an ero IW Lat eee rate nee ernest St. Paul 
DaASEKING, WILLIAM HENRY 

58 Austin Ave., 

PXthrertonee @allitenes: eee nee Northern California 
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Name—A ddress 
Davis, ELDON CARLYLE 

1344 Wilshire Blvd., 

WospAncgeless tt aC alii. eee Southern California 
DE LA Rosa, Oswa.po A. 

2101 Varnum St, N. E., 

VV ounvexnor IS. ID), (C, ce ee Washington-Metro. 
DieTz, RoperT H. 

402 Old Times Bldg., 

Seartlewl savyia she aek caste Ree ee eee Washington State 
DraYer, DonaLp Hupson 

6280 Ridge Dr., N. W., 

Washington 16, IDSC. W ashington-Metro. 
DUNCAN, HERMAN JOHN, Jr. 

P. O. Box 1628, 1018 Second St., 

JENIN NG UNG yc DG Ye Loe ee Ihe Ba neta erie Central Louisiana 
EXerRJIAN, MANnouG 

10 The Birches, 

RoslyneEstates,Ne Vi. see eee Long Island Society 
FESSENDEN, JAMES DwWicHT 

WS \elense Lovey, 
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The Architectural Approach to Radiochemical 
Laboratory Design 


By A. D. Mackintosh, A.I. A. 


The following article on provisions for planning health, safety and flexibility in radio- 
chemical laboratories is ostensibly for a specialized building type and would seem of 
slight practical importance to the average architect. This is far from true. “The active 
work of the Institute's Committee on Planning for the Atomic Age in the wide- 
spread regional installations of the A.E.C. has convinced its members and the Editors 
of the Bulletin that a great variety of technical building types now being designed 
without consideration of nuclear science will soon be outmoded. 


This statement is not concerned with defense against atomic weapons but with the 
peace-time applications of atomic energy in industrial research and control laboratories, 
high school, trade school and university science installations, agricultural schools, hos- 
pitals, clinics, doctors’ offices, medical and biological laboratories and schools. 


New applications of radioactive materials are discovered daily and we are pleased to 
publish here ‘an important reference in this field of knowledge which is changing our 
world at least as much by its beneficial contributions to mankind as by international 
Lear 

By obtaining permission of the author and the Atomic Energy Commission, ‘Thomas 
K. FitzPatrick, Chairman of the Institute’s Committee, has made it possible for us 
to reprint this recent paper with glossary, brief bibliography and illustrations which 
have been redrawn for the BULLETIN by Mr. B. E. Brazier of the same Committee. 


This article includes data on planning, flexibility, modularity, shielding, finishes, serv- 
ices, heating and ventilating, equipment and waste disposal. “The numbers throughout 
the text refer to items in the bibliography. 
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\HE CURRENT DECADE is embracing the most ac- 
| tive growth of a recently born specialized field 
of architecture which now appears to be reaching 
adolescence (1). This field has been fostered by 
scientists and engineers working with the Manhat- 
tan District and A. E.C. Projects; it now looks 
toward a matured development with the further 
assistance of architects who are gaining needed back- 
ground in Nucleonics. The goal to be effected is: 
The most desirable combination of elements which 
will provide housing for radioactive facilities needed 
for research, development and production in the 
various fields of Nucleonics. 


Many new concepts must be formulated, and 
become assimilated, by those who plan to specialize 
in this work. For example, not only must materials 
used in design resist such forces as may be brought 
to bear upon them, withstand climatic attack, be 
readily fabricated and, where necessary, appear 
pleasing to the eye, but in addition the following 
factors also govern: resistance to severe chemical 
attack, shielding properties for protection from 
radioactivity, and above all, ability to be decon- 
taminated, and/or replaced, with facility. Four 
factors have grown to seven, and we have gone no 
further than to consider properties of materials in 
general. One can see quite readily how complicated 
various aspects of such design have become. We 
shall now examine in more detail considerations 
which currently affect the design of radiochemical 
facilities. 


General Planning 


Initial contact with a problem will require one 
to determine what elements must be incorporated 
into the final plan and layout. The architect spe- 
cializing in this field realizes that his first thoughts 
must be directed toward the grouping of the ele- 
ments with respect to the level of radioactivity which 
will be associated therein, “There are three main 
factors which guide one in determining the per- 
missible levels in a given area: effects on radiation 
backgrounds in juxtaposed areas, health hazards, 
and extent to which safeguards must be provided 
in order to control the two foregoing. Levels of 
activity, and the types of function included in each, 
can be summarized as follows (2) (3): 


1. Sub-normal: Precision work of special types 
and counting rooms. 
2. “Cold”, or normal*, activity : Offices, libraries, 
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conference rooms, eating facilities, “regular” 
shops, storerooms, etc. 

3. “Low Level’: ““Warm’’ shops and storerooms, 
laboratories for Beta and Gamma equivalent 
to 10 mC, and Alpha equivalent to 1 Micro- 
curie. (See Glossary) 

4. Alpha: Well-ventilated laboratories for Alpha 
greater than 1 Microcurie. 

5. “Semi-Hot”’: Well-shielded laboratories for 
Beta and Gamma greater than 10 mC but less 
than 1 C. 

6. “Hot”: Areas housing cell blocks and caves 
for Beta and Gamma greater than 1 C. 


Some special operations of the highest radioactive 
levels, must be placed well to leeward, and be 
separated by a low ridge, but this will not affect 
most sites, where level five will be the most active, 
if not level three. 

Sub-normal level work must likewise be removed, 
but in the opposite direction, preferably to windward 
of “hot” work. Provision must be made to prevent 
any contamination of, or radiation being introduced 
into, such areas. Normally equivalent of 2 ft con- 
crete will be needed to shield such spaces, with 
access gained through a labyrinth in order to keep 
out all extraneous radiation which might raise the 
background above the tolerance for instruments 
An attempt is made to keep areas as near 
zero activity as possible. 


within. 


The level of cold, or normal, activity is where 
most of the administrative and service elements will 
be situated. Activity may here be slightly above 
normal background, but eating facilities must be 
kept scrupulously clean, especially with regard to 
Alpha material; Alpha radiation is not very penetra- 
tive and is, therefore, more difficult to detect than 
Beta or Gamma radiation. It is through the cold 
area that all access must be controlled to other 
levels (4). Frisking devices are here installed to 
detect any radioactive contamination on persons 
The ideal 
juxtaposing of elements would be much as indicated 
in Figure 1. 

In the low level area, will be located the bulk of 
the tracer work. Background in this section should 
be kept below 0.1 of tolerance (equivalent to 1.25 
mr/hr), as many delicate counting devices will be 
used in rooms adjacent to the labs. Juxtaposition 


* No greater than background due to natural radio- 
activity. 


coming from areas of higher activity. 
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Fig. 1—General relationship of location for the various 
levels of radioactivity. 


of semi-hot labs with low level work may be neces- 
sary; in such a case the problem of preventing the 
introduction of activity is magnified. Doorway de- 
tectors and probes may be necessary to prevent 
spread of contamination from the semi-hot lab in 
this area to adjacent quarters. Only the coopera- 
tion of personnel can effect contamination control; 
facilities must make good procedure easy and faulty 
ones difficult. 

The Alpha area requires air locks to eliminate 
possible spread of Alpha contamination to adjacent 
areas. No shielding problem is presented, however, 
due to the short range of Alpha particles. Great 
care must be taken to keep all office space in this 
section free from contamination, 

The semi-hot facilities will all need equivalent of 
2 ft concrete. around labs and decontamination 
rooms, in addition to the local shielding which will 
be provided in the form of lead bricks to protect 
operators. Here, again, there will be offices and 
small counting facilities adjacent to semi-hot rooms; 
care must be taken that contamination does not 
raise the background level of these quarters. 

Hot facilities will be entirely enclosed within 
some 3 ft of concrete, in cells or caves (5). All 
operation will be by remote control, and carefully 
designed vents and drains will keep contamination 
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from escaping the blocks and entering the work 
areas surrounding. ‘This section will be as far re- 
moved as feasible from the sub-normal area. 


One Building or Several? 


It will be seen by referring to Figure 1, that one 
should go from one level of radioactivity to another 
In progressive, (or regressive), increments. Centrally 
located would be a Health Physics checking station 
which would control all ingress and egress. Portable, 
personal meters would be picked up here for re- 
quired use in the more active areas. Permanent 
frisking devices would check personnel in such 
manner as would be felt advisable; adjacent, would 
be wash rooms and clothing change facilities for 
personnel decontamination. Naturally, one cannot 
hope to adhere strictly to this layout of activity 
levels; it is quite schematic. For example, in the 
hot area, there will be needed some offices and 
record rooms. Likewise therein, may be required 
some semi-hot labs directly adjacent to various hot 
labs. It is up to the Architect to satisfy the needs 
of the function to be housed, the Health Physics 
demands, and the requirements of over-all design. 

Opinion is at present divided as to whether all 
levels of activity should be incorporated into the 
same building, or should each type of activity be 
located in separate buildings connected with a 
covered passage. Both views have points in their 
favor. All in one building would reduce the cost 
of construction, minimize travel distances, and per- 
mit more flexibility of space use. However, in case 
of an accident or explosion in a hot lab, it is possible 
that much of the building might become contami- 
nated before emergency doors and other safety fea- 
tures could function. Perhaps a great part of the 
structure would become contaminated (usually by 
foot trafic) beyond hope of satisfactory decontamina- 
tion operations. Much time would be lost in de- 
molishing and rebuilding, as the adjacent facilities 
would all be directly affected. In separate build- 
ings, the initial cost would be higher, but in case 
of explosion or a long term gradual building up 
of background, when a structure would become too 
hot for safe occupancy, it would be cleaned, or 
abandoned, without affecting adjacent areas in an 
undue manner. In our present thoughts, however, 
let us hold to the premise that all may be placed 
in a single structure, if so desired. 

The areas indicated on Figure 1 may refer to 
grouping of separate buildings as well as a single 
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building, but general inter-relationship of facilities, 
and direction of prevailing wind and hot waste dis- 
posal, should be maintained as indicated, insofar as 
possible. The wind will then carry any escaping 
vapors away from cooler areas toward warmer ones. 
Stack gases from the hot areas will continue to 
dissipate in this direction; current developments 
should assist future elimination of practically all 
activity from these stack gases. Liquid wastes, 
where a hot drain system is provided, will likewise 
follow this line so that vapors from evaporators 
and settling ponds will not tend to drift back toward 
the operation and administration areas. (19) 


Multi-floor Buildings . 


Let us now consider the vertical aspects of design, 
in general: 

Sub-normal level: Two foot thick concrete walls 
and roof slab will be needed to protect delicate 
recording devices and instruments, as well as count- 
ing equipment, from radiations which would tend 
to raise the background level in this area. All such 
effects may be housed in a single structure, placed 
below the ground; it could then serve as a founda- 
tion for office space above, or labs dealing with low 
activities. In any event, the sub-normal area must 
be well air conditioned; temperature and humidity 
may need to be controlled with utmost precision 
(equivalent to plus or minus 5° F and plus or minus 
1%). All incoming air should be filtered with 
efficient filters in order to remove the major portion 


Should 


of dust particles, with or without activity. 


the basement idea be adopted, the earth will shield . 


bottom and sides, but a 2 ft slab would need be 
placed between it and any superstructure. 

Normal level: Little deviation from standard con- 
struction practices need be observed. ‘True, pre- 
vailing wind and drain directions must be kept in 
mind, as shown in Figure 1, but any number of 
stories and vertical placement of facilities may be 
adopted in this area. 

Low level and Alpha activity: Vhe facilities in 
these areas may be placed on several floor levels, 
if necessary. The chief problems to provide for are 
proper shielding of hot,drains and exhaust duct from 
Beta and Gamma sources in Area 3, especially when 
originating above the ground floor, and careful 
evacuation of Alpha contaminated vapors from 
Area 4 labs. Counting rooms can, for convenience, 
be located in these areas, but may need 2 ft con- 
crete walls and ceiling (also floor, if there be 
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activity below). In general, it is desirable to strive 
for the location of Area 3 facilities, and counting 
rooms, at grade level; there will be motorized dollies 
with heavy lead shielding equivalent to 3 T, and 
much local shielding employing lead bricks; count- 
ing rooms would need a 2 ft floor slab, if placed 
over these labs. Shielding of hot drain vertical runs 
is much simplified when their point of origin is not 
above grade; likewise; exhaust from hoods, if led 
downward, need then have less protection. ‘The 
tendency now seems to lean toward overhead service 
and air supply, with downward exhaust of con- 
taminated air as well as hot drains. The Alpha labs 
may be located upstairs with less trouble, especially 
when using dry boxes for this work, rather than 
hoods. The dry box* requires less air for ventila- 
tion than the hood by a factor of approximately 100. 
No shielding is needed for Alpha drains and air ex- 
haust; the chief problem is to insure against leaks of 
either liquid or vapor. 

Semi-hot level: Here one must shield all labs with 
2 ft thick concrete walls, the entrances through 
which may be a labyrinthed passage. If poured con- 
crete is used, a multi-story structure may be de- 
veloped, with little difficulty; there would however, 
be no flexibility! More desirable, is to use but a 
ground floor and be able to form the 2 ft interior 
walls of solid concrete block (some sites are con- 
sidering aluminum block), which may be moved, 
when variation in layout is desired, without undue 
cost. This flexibility is most desirable. It does not 
however, lend toward use of multi-story ideas, as 
the entire floor area would have to be designed to 
take heavy equipment, or thick walls, at any point 
throughout. To gain facile evacuation of waste 
liquid and vapors, again would induce one to make 
use of a single story structure even more than in 
Area 3. 

Hot level: Where one locates cell blocks and caves 
with equivalent of 3 ft concrete walls; this would 
naturally be in separate buildings of one story each. 
Certain service functions, clothing change, equipment 
decontamination, offices, and attendant labs could 
be grouped about the main work area in one or more 
stories, depending on the function and its use. 


Flexibility and Module 


The factor of flexibility has been mentioned as 
most desirable. This can be attained better by ad- 


* Equipment described later. 
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hering closely to a desirable modular system of 
planning. In order to expedite consideration of 
modules let us accept the premise of a 12/3 factor 
(see Figure 2). The structural system will be set 
up on 12 ft (or 24 ft) column centers, along the 
length of the building, with windows likewise lo- 
cated on 12 ft centers; vertical service risers too, 
would be spaced on this 12 ft module. The sub- 
division of 3 ft would place lighting fixtures accord- 
ingly, and the windows on 12 ft centers would be 
5’-6” wide with a 3” mullion in the center. Interior 
partitions could then be 3” thick, movable steel 
panels which could be located anywhere along the 
length of the building on 3 ft centers. Whether 
we decide on 12/3 module, or one of 12/4, 15/3, 
or 15/5 proportions, is of little interest here. We 
shall deal further with this when considering lab 
equipment. The important thing to remember i 
that uniformly located service risers, and positions 
for location of movable interoffice and interlab 
partitions is most necessary in order to achieve 
flexibility. 

In such a new field as radioactive chemistry it 1s 
even harder to foresee than in normal activities pre- 
cisely what calls the future will make on equipment, 
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Fig. 3—Typical laboratory layout. 
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and the layout thereof. Requirements will always 
be changing; in such a new field of science, one must 
be ever ready to alter sizes, shapes and positions of 
various functions in order to handle new problems 
with utmost facility. Again, when considering mate- 
rials, we shall see further need for movable parti- 
tions in radiochemical laboratories. 

The width which one should make the struc- 
tures will vary. However, again the interior module 
of 3 ft should aid in determining the precise figure 
at which one arrives. Should we use panels of 3 
ft (4 ft or 5 ft) width, the final clear dimensions 
between hallway (or service riser) and exterior 
walls should be in multiples of this figure. So long 
as we maintain this factor, widths are of little mat- 
ter (except structurally) and all movable partitions 
will fit neatly into any building or wing thereof 
provided we use a standard clear ceiling height (of, 
say 10 ft) as a premise. ‘There will naturally be 
exceptional cases where special treatment will be 
demanded. See Figures 3 and 4 for typical lab and 
office layouts. 

In the case of semi-hot labs which call for shield- 


partitions of 2 ft concrete thickness, the solid block, 
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8” x 8” x 12”, can be used with little or no mortar, 
as a movable partition. Argument will take place 
in favor of blocks having ridges interlocking with 
grooves in order to cut down on any collimated 
radiation which might come through the horizontal 
joints (vertical joints will be staggered). It has 
been found at Oak Ridge National Laboratory that 
such an occurrence is extremely improbable. In 
general, with a source directly in line with the crack, 
the “beam” was-so scattered by the time it came 
through the 2 ft thickness, that no dangerous level 
When one considers the 
usual mobility of personnel, no one would stay in 


of radiation was present. 


position long enough to register excessive exposure 
on a personal meter, even were the activity equiva- 
lent to 12.5 mr/hr; in moving about, they would 
still register much less than 0.1 R/Diem, which is 


The solid 


concrete block, however, must be of uniform dimen- 


the accepted safe tolerance for persons. 


sion and have a precisely smooth surface, being at 
the same time accurately square; this will further 
reduce possibilities of penetration. Services in these 
hot areas would be located on a modular basis, as 
would lighting, thus permitting the same flexibility 


as in the semi-hot, alpha, and normal level areas. 


Shielding and Finishes 


General shielding of Area 5 is covered by the 
foregoing, but special shielding within hoods in 
Areas 3 and 5, will be built up of lead bricks which 
frequently weigh approximately 3 T for the shield 
in a single hood. Usually, four hoods will be in 


a single lab, so roughly 10-12 T of lead brick in. 


use, and/or storage, must be kept in mind for floor 
In Area 4, the problem is of 
another nature: Alpha contamination rather than 


loads in these areas. 


Gamma radiation is the problem, so mass is not the 
factor; here we need efficient removal of contami- 
Thin, tight shielding needs thus be 
provided there in order to control active exhaust 
gases until they are cleaned and exhausted. 

In Areas 5 and 6, or for other special needs, 
unique shielding methods may be called for. Charts 
are available that indicate “what” thickness of 
“which” material will be needed for “how” active a 
source of various radiations in order to reduce the 
activity to a specified level for personnel or instru- 
ments (6) (7). The Health-Physics Division of 
the A.E.C. can provide this data. 

No further shielding is needed for Area | activi- 
ties beyond the encompassing 2 ft of concrete, ex- 


nated vapors. 
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cept for such protection as may be incorporated into 
regular design of instruments and containers used 


in this area. 


Partitions 


Considering further this matter of materials for 
construction, let us look more carefully at the sub- 
ject of partitions. It has been pointed out that 
solid concrete block are more desirable than poured 
walls for reasons of flexibility. Let us think now of 
decontamination in a hot lab. Whether one uses 
block or poured concrete, there must be a finish of 
some kind, painted or sprayed on the surface of the 
walls. One of the best thoughts in this direction, 
aired at a recent meeting (8), seems to indicate the 
equivalent of 2 coats of regular Prufcoat, or equal, 
followed by a special coating of stripper base. Then, 
a strippable surface may be painted or sprayed on 
this for the finish. This seems the logical approach ; 
when such a surface becomes contaminated, the 
strippable coat may be peeled off; should activity 
have gone through this, the base may be removed 
with a dilute alkali which would not disturb the 
underlying Prufcoat. Even this latter may be re- 
moved, if necessary, by softening with a solvent 
prior to scraping off. Finally, where surfaces have 
been damaged .prior to a major spill or explosion, 
and activity is permitted to contaminate the concrete 
itself, it can be seen that replacement of blocks will 
be much more facile than chipping or breaking out 
a poured wall. 

Likewise with regard to movable metal partitions 
for Areas 3 and 4, it is quite evident that decon- 
taminability is far superior to that of a “permanent” 
wall of any sort. In cleaning or moving a tile or 
plaster wall much dust is generated which is not 
desirable at any time, especially near radiochemical 
work. Metal partitions may be sealed at the joints 
with narrow strips of polyethylene and covered with 
the peelable paint combination mentioned above for 
concrete; usually just the first two layers of Pruf- 
coat will suffice, omitting use of the stripper. . 

The peelable surfaces should only be needed 
where there is possibility of contamination from 
spill, spray or explosion. Elsewhere regular Pruf- 
coat has been found quite satisfactory for decon- 
taminability when less severely exposed to possible 
hot “baths.” The exterior surfaces of cell blocks, 
caves and walls in such rooms where high activity 
is closely confined, and well controlled, would be 
suitable for treating in this manner. Actually, 
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it was found recently, that although representatives 
from most laboratories favored the use of peelable 
surfaces, few had then employed such finishes, and 
none had at that time exercised the peeling properties, 
as no serious spills had occurred on these surfaces, 
after application. However, all agreed that theo- 
retically this was the most promising of possible 
surface treatments for walls, and further applica- 
tion of this treatment has since been found satis- 


factory at O.R.N.L. 


Floors 


For floor covering in Areas 3 and 4 asphalt tile 
has an advantage over most other coverings (9). 
When laid on felt, or some more impervious mate- 
rial, with a mastic binder, there is little danger of 
contaminating the concrete floor. The tiles must 
be firm enough not to compress excessively under 
dolly weight, yet not so hard they will not tend to 
“flow” when in use and help seal cracks between 
tile. After a serious spill, some contamination will 
probably get to the undermat. By removing sufficient 
tile and replacing part of the undermat by cutting 
out the contaminated section, and overlapping a 
clean piece, fresh tile may then be laid neatly into 
place. Linoleum presents an uncracked surface 
initially, but is more difficult to match neatly after 
cutting out a contaminated section. Most other 
floor coverings tried to date have been found too 
porous and difficult to decontaminate and/or re- 
place or the cost is too high: N.B. stainless steel 
347 and 309. 

In Areas 5 and 6, there is usually such heavy 
equipment to be moved about that the most desirable 
floor finish is the concrete slab itself. A good sur- 
face hardener should be used to avoid porosity as 
far as possible. Finishing with Prufcoat seems the 
most acceptable method of painting; it stands up 
well under traffic and comes in various colors (10). 
Should a spill occur which the usual scrubbing will 
not decontaminate sufficiently, the concrete may be 
broken out 2 and 3 inches deep, and a new finish 
poured. One school of thought feels that no attempt 
should be made to paint concrete floor surfaces; 
the heavier the traffic, the more this feeling seems 
to prevail. 

The structural system itself, for radiochemical 
design, offers no unusual problems except for the 
heavy loads for which provision must be made. As 
has been suggested, in most cases all heavy elements 
can be held to the ground floor. There will, of 
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course, be no bearing walls except possibly the ex- 
terior shell, as all space inside will be “universal”, 
and broken up for use by adjusting the movable parti- 
tions: metal panels or solid concrete block, as called 
for. 

One point to keep always in mind when designing 
radiochemical facilities is to avoid any pockets or 
ledges where dust may gather. Such a place might 
build up in activity to the point where readings on 
instruments would be affected, or even up past the 
human tolerance level. Cracks and crevices are 
equally as dangerous, and even harder to decon- 
taminate without losing much time in the process. 


Service Supply 


Services coming in to the labs should feed from 
overhead, as access to them will then be more de- 
sirable for two reasons: (1) The space below grade 
will have hot drains and ducts; these exhaust ducts 
and drains will be under corridors and labs should 
rest on grade; (2) Above will be sufficient plenum 
to introduce air supply and provide space for incom- 
ing vapor, liquid, and power supply. See Figure 5. 

As previously mentioned the service risers will be 
located on a modular basis, every 12 ft. Referring 
back to Figure 3, we see there service riser spaces 
3’-6” x 7’-0” enclosing the columns; each service 
space would not, at all times, be in use; valved T’s 
would be provided in the plenum to make connec- 
tions as they are called for. Using the movable 
metal panels (or solid concrete block with access 
doors) to enclose these risers, access may be had 
from all four sides. “This is the chief advantage to 
be gained over placing risers on the exterior wall, 
where usually but one side is accessible for making 
connections or repairs. Between each service riser 
is a space about 4’-6” wide which will serve either 
as entrance to office or lab, or as closet or alcove 
space for the corridor or the adjacent room. In this 
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Fig. 5—Schematic section indicating services. 
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manner, services are readily accessible, no space is 
wasted, complete flexibility is attained, and corridor 
widths may be held to a minimum, as no doors will 
project when open. 

Horizontal service runs, from risers to equip- 
ment, should be kept accessible, yet be covered so 
as to prevent dust accumulation. ‘The best location 
is on the surface of metal or concrete block parti- 
tions, under the counter tops of lab equipment. 
Piped services would only be available along in- 
terior partitions, or peninsulas running from them. 
No piping should be run inside walls or under floors 
as access would then involve loss of time and exces- 
sive dust. Electric service outlets may, of course, 
be placed along the exterior wall, as well as 
wherever else needed. Flush mounted, fluorescent 
fixtures are the most desirable as a light source in 


the ceiling. 


Heating and Ventilating 


Air for ventilation in labs must have controlled 
temperature and humidity, both winter and summer. 
Demand by each lab for approximately 4000 ft? 
per min will be caused by an average of four hoods 
per lab, each calling for approximately. 1000 
ft?/min. In the winter, air temperatures may be 
kept down by the use of radiant heating panels in 
the floor or ceiling and within exterior walls; this 
For air inlet, 
to take care of such great air demand, aspirating 


source of warmth is most desirable. 


ceiling diffusers are not desirable; perforated sec- 
tions of the ceiling provide more satisfactory supply. 
Solid sections, of equal dimension (say 12” x 12’) 
may be used to interchange with the perforated units 
in order to balance properly the air inlet from above. 
Aspirators are far too drafty a source of air for use 
in radioactive labs. 

Air used in offices may be recirculated, but that 
from labs must be cleaned and disposed of as we shall 
later describe in further detail. All air should be 
filtered with an efficient filter prior to use in order 
to remove any active particles brought in by shifts 
of the prevailing wind. Likewise, much time and 
material can be saved by elimination of just plain 
dust and dirt; it wreaks havoc on many operations, 
and much equipment, in laboratories. 

After being conditioned, fans will push the air 
through ducts to points of use. Theoretically, the 
ideal circulating system would first take the air 
to offices from which it would pass through corri- 


dors on into the labs. It would then evacuate via 
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the hoods (11). Such an ideal scheme is indicated 
in Figure 6. It can be seen readily that offices should 
be operated slightly above static pressure, corridors 
at about the same level as outside, and labs should 
be slightly below atmospheric pressure. There will 
be then little tendency for contaminated vapors to 


AIR INLET 


OFFICES 


LEAK EXHAUST 
OuT OUT STACK 


Fig. 6—Schematic design of ventilation. 


drift back through the rest of the building. When 
discussing equipment, we shall touch briefly on one 
new factor that will assist greatly in maintaining 
this correct balance of pressure. 


Floor vs. Ceiling 


Let us now consider for a moment the possi- 
bility of radiant heating which we have but briefly 
mentioned. Ina recent meeting, Mr. P. B. Gordon 
(12) outlined thoughts on the subject quite effec- 
tively: “Since most of the rooms will be built on 
grade with concrete floor slabs, I believe the most 
likely interior building surface to be used as the 
heating radiator would be the floor. As a rule, 
the cost of installing floor systems is less than that 
of installing ceiling systems, when all the costs are 
included. The ceilings, particularly in the main 
laboratories, might be the perforated type to pro- 
vide for the best method of introducing the supply 
air to the rooms. The perforated ceilings would 
interfere with their being used as heating panels.” 

He further goes on to say: “The usual arguments 
concerning floor versus ceiling panels run along these 
lines. When buildings are heated primarily for 
human comfort, such as offices, residences, schools, 
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etc., I believe the ceiling to be the best location for 


the heated panel. It permits operating at a higher 


surface temperature than would be permitted for 
floor panels, as high as 105° F to 115° F as com- 
pared with a top limit of 85° F for floor panel 
operation. It provides a panel location that cannot 
be obscured. It locates the warmest surface in the 
room at the point of highest elevation, thereby ef- 
fectively reducing to a minimum the percentage of 
heat released by convection and thus minimizing 
the temperature gradient from floor to ceiling. Very 
often the floor does not provide sufficient panel area 
to heat the room as compared with the ceiling be- 
cause of the lower operating temperature and the 
lower resulting heat release rate for the floor. This 
is usually apparent when the air ventilation rate is 
high and panel heating is to be the only heating 
source. 


“However, this does not mean that floor panels 
cannot be used as effectively as ceiling panels. With 
proper design, satisfactory heating and satisfactory 
comfort is obtainable with floor panels. Since these 
laboratories are to have a separate air supply sys- 
tem for ventilation with the supply air heated to 
approximately room temperature, the remaining heat 
load to be offset by heat release within the rooms 
is proportionately not too great and well within the 
allowable heat release rate permitted from floor 
panels.” 

To summarize: ceiling panels are the most effec- 
tive, along with exterior wall radiant heating panels, 
as less linear footage of pipe is needed. Imbedded 
floor piping is the easiest to install, but the time 
lag is much greater in controlling temperature, and 
more linear footage is needed because of the lower 
temperature at which the water must circulate. In- 
dividual factors at a specific site will determine which 
type, or combination thereof, to adopt. 


Equipment 


Equipment of a permanent nature for use in labs 
is restricted chiefly to cell blocks and caves. Poured 
concrete walls approximately 3 ft thick will shield 
operators from the activity with which they are 
working. The exterior should be painted with Pruf- 
coat to facilitate cleaning; the interior will be sur- 
faced in such manner that decontamination will be 
~ possible. Dependent on the type of operations to 
be carried out, is the interior surface; in some cases 
a completely welded lining of stainless steel No. 347 
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must be resorted to, in others a bonded plastic 
lining or even coatings applied by brush or spray 
may suffice. In any event, preliminary decon- 
tamination must be carried out by remote control, 
followed by more careful cleaning manually, prior 
to personnel working for any extended period of 
time within the cell or cave. Numerous peep holes, 
periscopes, telescopes and remote control devices will 
need to be incorporated into the design of this 
permanent equipment for hot work (2) (3) (4) 


°(5) (13). Further data can be obtained in detail 


from pertinent classified documents in A.E.C. files. 

Semi-permanent equipment will be in use in Area 
5 for semi-hot work. Tables, benches, hoods (See 
Figure 7), and vaults make up the bulk of such 
equipment in this area. The term “semi-permanent” 
is used to indicate that such an item is normally 
located in one place, but that it may be disassembled 
in order to be moved, serviced, decontaminated, etc. 
Lab tables and benches are no problem; they should, 
however, be of metal with shelf and cabinet units 
below the work surface, which may be slid out on 
skids or rollers. “This removal of the interior will 
permit more facile decontamination when necessary, 
and provide access to horizontal services previously 
mentioned. The services should be brought up 
under a raised ledge at the back of work surfaces, 
that they may be carried horizontally through the 
riser surface at the front of this raised step. It is 
not good practice to bring anything vertically 
through a horizontal plane; active materials would 
tend to run down quite readily through such a con- 
nection and contaminate below the work surface. 
Spigot outlets should not point directly toward an 
operator; rather should they point diagonally down- 
ward in a plane parallel with the wall, or piece of 
equipment. ‘This will prevent splashing or spraying 
personnel in the event of a hose slipping off the 
spigot. A most desirable material for the work 
surface is stainless steel but a peelable finish to 
cover any desired material, as described in connec- 
tion with movable partitions, would probably suffice 
where abrasive action is not predominant. Stainless 
steel trays should be used on which to work, thus 
simplifying decontamination. Further, on any sur- 
face it is considered good practice by some to use 
an absorbent blotting paper to catch the major por- 
tion of any radioactive spill; it may then be readily 
disposed of. Hoods in semi-hot labs are not quite 
so readily made “semi”-permanent as are benches 
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and tables. However, sections can be made de- 
mountable to assist in decontamination procedures. 
The base should be massive in order to protect from 
Gamma radiation going downward, toward the 
operator, and to provide sufficient support for some 
3 tons of lead bricks which may be used for shielding 
activity within the hood. The work surface should 
slope back toward a drain ditch in the rear of the 
hood to prevent spread of contamination when clean- 
ing this surface. Sliding doors must be provided 
to close the hood when no operator is manipulating. 
therein, and all services should be operated from 
outside the hood door; spigots again will point away 
from the operator. Mirrors will be needed to see 
what takes place behind the lead barriers put up 
for shielding within the hood. Again, stainless 
steel No. 309 or No. 347 is best for the work sur- 
face as well as the vent baffle inside the hood and 
all of the superstructure. It would be desirable to 
have removable stainless steel work surface and 
baffle, the better to assist in decontamination. As 
for exhaust from the hood, we shall go more into a 
similar system when discussing the hoods for low 
level labs. Hood lights must be so located that 
glare is minimized and access is available from out- 
side the hood in order to service the electrical equip- 
ment when necessary. A concrete or lead storage 
cave will need to be located in each lab in which 
to keep active samples ready for use in the hoods. 


Equipment for Lower Levels of Activity 


Considering semi-permanent equipment for use 
in Areas 3 and 4, similar features apply to lab tables 
Hoods 
for Area 3, however, can be more movable, as well 
as dry boxes for Area 4. These hoods for semi- 
The upper 


and benches already discussed for Area 5. 


hot work may be built in two sections. 
part would include the hood working surface and 
This com- 


plete assembly could be removed for servicing and 


all superstructure surrounding same. 


complete decontamination by merely disconnecting 
services prior to dislocation with a hoist. The 
lower part would consist of a secondary lab table 
work surface, under which would be located an 
The com- 
plete assembly would have a constant demand, 
whether or not hood doors are open, of approxi- 
mately 1000 ft® air/min. 
air through hood doors, in any position would be 
approximately 130 If/min. 


exhaust vapor filter, readily replaceable. 


A constant velocity of 


These conditions will 
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‘save expense in later maintenance. 


be maintained in the following manner. Hood 
doors will slide horizontally in opening, engaging 
gears which will activate by-pass shutters; this will 
permit the 1000 ft* of air demand to be satisfied 
by a vent by-pass when hood doors close, and vice 
versa. At all times, the call for air intake will be 
so proportioned that demand through the hood doors 
will remain constant at 130 lf/min. In this way 
the operator is satisfied, in that sufficient ventila- 
tion is provided for his work without excessive 
drafts being developed by slightly opened hood doors, 
and the problem of air pressure balance between labs 
and corridors is taken care of in that there is always 
a constant demand for air as initially provided in 
design. Services will come in at each end of the 
heod, fed through the vertical end panel; spigot out- 
lets will point backward and downward at a 45° 
angle. Further details may be obtained from re- 
ports by the writer and T. W. Hungerford (14).* 
(With conventionally vented hoods, as used in the 
past, two adjacent laboratories, each with say four 
hoods, could build up considerable pressure dif- 
ferential should all hood doors be closed in one 
room and all open in the other.) In addition, when 
a by-pass is located near the floor, its action will serve 
to reduce the activity background level in the room; 
hence, the adoption of a down, rather than up, draft 
premise. This point was brought out in a recent 
meeting by a representative from another site; data 
were collected which give support to the point. A 
filter located at the immediate point of vapor exit 
from the hood reduces the rapidity of contamination 
build-up within the exhaust duct system and will 
These filters of 


course are readily accessible for needed replacement. 


Dry Boxes 


Dry boxest are more desirable for Alpha work 
than hoods, from the engineer’s viewpoint, in that 
the ventilation needed is less by a factor of 100; 
only 10 ft® air/min. need pass out through the ex- 
haust vent. For the most part, operators now 
realize that all Alpha operations should be carried 
on in dry boxes, but there is still feeling from some 
that it is “more convenient’’ to use a hood in spite 
of the fact that less safety is provided against con- 


_* Further consideration has been given another solu- 
tion from another course since this was written (17). 
{ Dry boxes: for further details, contact Nelson Garden, 


at Univ. of Cal., who has done considerable develop- 
ment in this field. 
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Fig. 7—K-type hood. (20) 


tamination; and they disregard the fact that more 
cost is involved because of the far greater demand 
for air presented by hoods. Here again, a replaceable 
filter should be provided, at the exhaust connection 
with the dry box, in order to eliminate the major 
part of contamination in the duct system; naturally 
no by-pass is need, as the 10 ft?/min. will be a 
constant demand. Dry boxes can be very light 
weight, but must have no leaks in the exhaust sys- 
tem. 

There will be many items of movable equipment 
used in all areas: counting devices, dollies, trucks 
and smaller pieces of lab equipment. The only 
factor which will affect design appreciably from this 
angle is the use of heavy shielded dollies, weighing 
about 3 IT, which were previously mentioned. 

Equipment in general will need to be thought 
of in modular terms. In order to derive the utmost 
benefit from the universal space when subdivided 
into lab and office areas, the dimensions of equipment 
must be correlated with the spaces into which it 
will be installed. With this thought in mind, it is of 
little import “which came first”: the building 
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module or the equipment module; they should, how- 
ever, be interrelated. Likewise of prime import, is 
to standardize the design of equipment in order to 
maximize interchangeability of units of similar func- 
tion when repairs are needed, and to permit more 
freedom of substitution when changes of program 
call for revised lab layout. Many standard items 
now on the market will serve admirably, but a large 
proportion of the equipment needed in Radiochemical 
Laboratories will have to be developed from scratch. 
The Architect will continue to function here in his 
normal capacity as coordinator, interpreter, and 
mediator between the client, the engineer and the 
constructor in order to effect the most desirable 
equipment design. 


Waste 


In radiochemical laboratories there will be at least 
three types of liquid waste, of which disposal must 
be made: Sanitary, Process, and “Hot’’. The sani- 
tary system will not differ from that required for 
the normal disposal of waste liquids. ‘There will be 
outlets of this type in all areas for non-chemical, 
inactive needs, 

The process sewer will be for the usual chemical 
waste. Nothing active shall be disposed of via this 
route (microcurie quantities would not, however, 
be of any danger, if drained into this but occa- 
sionally). Liquids in this system need only to be 
neutralized, prior to disposal as ordinary sanitary 
waste. 


Hot drains (5) will come from cell blocks, hot 
hoods and sinks, storage lockers and caves, and 
any place where it is likely that contamination will 
be at the millicurie level, or higher. “These drains 
should be shielded within the building, and terminate 
in underground stainless steel tanks just outside. 
Here, the acid wastes will be neutralized before 
being checked for type of activity, and sent to large 
tanks or vats for permanent storage or disposal 
(18), (19). Maintenance of this drain system is 
a potential problem and any leak therein is bound 
to result in highly radioactive contamination. There- 
fore, it should either be completely maintenance free 
(there zs a goal, at which to shoot!), or accessible 
under such conditions that the probable resulting 
contamination will not be serious. At no point where 
corrosion of the line is likely to be a problem should 
these hot drains be buried in walls or slabs. It is for 
reason of this needed free access to such drains that 
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all services should be fed from above, as previously 
indicated; clean supply lines should not be crowded 
into an area where hot exhaust drains and ducts are 
located. 

All labs located in Areas 3, 4, 5 and 6 need con- 
nections with both process and “hot” drains. As 
to how many outlets, and whether they are to be 
located within hoods, or without, must be determined 
by the client who is to operate the facilities (13). 
“Normally”, process lines will come from sinks out- 
side of hoods or cell blocks, and hot drains will be 
from within hoods, cell blocks, caves, decontamina- 
tion rooms, etc. In either event, stainless steel or 
lead-lined sinks will dump through a Duriron trap 
into the respective systems. In less pretentious 
facilities, which have no hot drain (see further, con- 
cerning waste disposal), active material may be col- 
lected in a sink (with process drain connection), and 
aspirated out into a shipping container in which to 
be kept until transportation to a point of disposal 
is effected. Activity of the solution used for clean- 
ing the sink should be sufficiently low to further 
dilute and flush down the process line, provided 
the batches are less than 1 microcurie level of ac- 
tivity and not dumped frequently. 


Ductwork 


Exhaust ducts emanating from labs and hoods 
wherein Beta and Gamma activity are present must 
be sufficiently shielded to protect personnel, especially 
with regard to maintenance workers who will be 
in close proximity when making repairs, decon- 
taminating, or altering the installations. “The prob- 
lem of shielding will be nowhere near as acute if 
filters are located in the outlet at each hood, as 
previously indicated. Ductwork must be finished 
on the inside with no joints or rough spots wherein 
active material would tend to gather. and build up 
“hot” pockets. Two schools of thought suggest quite 
opposite approaches to the hot duct problem. One: 
Weld heavy stainless steel sections together in order 
The other: Use 


light, inexpensive materials which may be replaced 


to provide a “permanent” solution. 


The writer leans somewhat towards a 
median approach. Having provided filters which 
reduce activity in the duct by a factor of 10, the 
rapidity with which radioactive particles would tend 
to build up hot pockets would be similarly reduced. 
This would permit the consideration of periodic 
cleanings to decontaminate, when a critical level 


readily. 
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would be approached. Removable panels, and/or 
replaceable sections, would allow the use of such 
a material as stainless steel, welded smoothly 
throughout most of the inside, and yet grant needed 
access for cleaning and maintenance. 


In any event, ducts would be led to a common 
point of further filtration, washing or electrostatic 
precipitation of dust particles, after which, the vapors 
would be forced briskly up a high stack for exit and 
dispersion. For economic as well as aesthetic rea- 
sons it is desirable to manifold all exhaust ducts 
possible in order to have but one stack. The minimum 
number of stacks or vents should be an objective, 
always keeping in mind the prevailing wind direc- 
tion when locating, in order to minimize reintroduc- 
tion of active particles into any work area. Cur- 
rent studies are being directed toward an almost 
perfect cleansing of waste gases prior to their being 
eliminated through the stack. 


Waste disposal is a most complicated problem; 
far too much so for us to consider it even briefly 
in a paper of this nature. Representatives of the 
A.E.C. and many of its contractors recently had a 
meeting on this subject, which is covered nicely in 
a report (16). 
to the problem of waste disposal. A university, for 


Few sites need give much thought 


example, wishing to set up radioactive chemical 
facilities, need only make sure that all active liquids 
or solids are deposited in shielded jars or containers 
of an approved type. “They may then be shipped, 
with A.E.C. approval, to one of the major sites 
where waste disposal facilities will be able to ac- 
The smallest 
of labs may not even need a hot drain system; con- 
tainers could be placed in the lab itself and active 
liquids merely drained directly into them. Other 
facilities, somewhat greater in extent, might carry 
the hot drains out to storage tanks and periodically 
ship from this point. 


commodate such contaminated wastes. 


Conclusion 


It can be seen from the foregoing that each of the 
levels of activity requires a differing set of postu- 
lates with which to deal when considering design 
needs. Yet our aim is to attain the goal of universal 
space, and standard items of equipment, while still 
furnishing the space subdivisions “when”, “where” 
and “how” called for by the persons planning to use 
them. This flexibility is of prime importance in the 
new field of Radiochemistry; developments which 
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directly influence space needs, change requirements 
constantly and with great rapidity. Movable parti- 
tions and equipment, which satisfy to best advantage 
all requirements of personnel safety, provide the 
only solution to the needs of flexibility; laboratory 
operators’ time is saved because of more rapid change- 
overs, less time needed to decontaminate, and more 
speed of maintenance crews in their work. In addi- 
tion, although initial costs may be no lower than 
a “permanent” type of installation, maintenance costs 
are considerably reduced for all future years of 
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operation; alterations cannot be considered as more 
than just a part of normal overhead. 

By the above means, more desirable facilities can 
be provided at less cost. Standardization of build- 
ing and equipment design features for use in this 
field should be always in mind; this will reduce 
further the initial and maintenance expenditures. 
Coordination of all such design developments by a 
central A.E.C. engineering staff will assist greatly 
in reducing the time needed to attain such stand- 
ardized design. 


GLOSSARY OF SYMBOLS AND TERMS 


RADIOCHEMICAL LABORATORY DESIGN 


Alpha Alpha radiation, strongly ionizing and 
weakly penetrating, deflected by mag- 
netic and electric fields. 

Beta Beta radiation, more penetrating but 
less 1onizing than alpha radiation, de- 
flected by electric and magnetic fields. 


Gamma Gamma radiation, highly penetrating, 
not deflected by electric or magnetic 
fields. Same nature as X-rays but of 
higher frequency. 

C Curie, basic unit of emanation (from 
radium) used in all radioactive work. 

mC Millicurie 0.001 curie (1/1,000) 

Microcurie 0.000001 curie (1/1,000,000) 

mr/hr Milliroentgen per hour, rate of radia- 
tion 


R/Diem Roentgen per day, unit of radiation 
energy/day 
ae tons 


background _ level of radioactivity in a space 


collimated made parallel 


counting evaluation of radioactive density, de- 
> ass) 
gree of contamination 
“Prufcoat” Paint made by Prufcoat Company, 


used to make floors and walls decon- 
taminable. Can be furnished in 
strippable form. 
Stainless steel Iwo grades of stainless steel found 
No. 309 and most suited for use in radio-chemical 
No. 347 laboratories. [Latter has small per- 
centage of Columbium. 
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General Design Considerations—Mid-Mississipp1 Basin 


T IS CHARACTERISTIC of mid-continent areas that, 
If deprived of the benefit of the tempering effects 
of the ocean, the so-called Temperate Zore is sub- 
ject to wide extremes. Reference to the climate map 
indicates that the general climatic conditions obtain- 
ing in St. Louis and Kansas City apply with not 
more than 5% variation throughout a very wide 
area extending approximately 500 miles east to west 
—from Louisville, Ky. to Tulsa and Wichita—and 
Within 


the area of these general conditions there are of 


approximately 150 miles north to south. 
course many micro-climatic variations. Conversely, 
there are combinations of general ard local condi- 
tions to be found in many areas in this latitude be- 
tween Ohio and the Rocky Mountains, similar to the 
Mid-Mississippi area. 


Two-in-One 

In a condition of extreme variations in the course 
of a year the ideal solution for any building type or 
occupancy would be to have two structures to be 
occupied alternately at different seasons. “The prac- 
tical problem is to combine in one structure the 
general design elements and mechanical aids with 
easy physical conversion and with adequate mechan- 
ical controls to provide optimum comfort through- 
out the range of combinations presented by the 
climate. 

Analysis of building requirements for climate will 
disclose that many of the habitual or traditional de- 
vices in the region are justified, having been wrought 
out in the laboratory of experience. However, most 
accepted devices, such as porches on a southwest ex- 
posure, are capable of improvement in terms of more 
reliable climatic data. 


With or Against the Climate? 

As in many types of climate conditions the 
designer should avoid the present tendency to de- 
sign entirely against the climate with maximum 
dependence upon artificial mechanical means. De- 
signing with the climate includes intelligent utiliza- 
tion of winds for through ventilation and placing 
of living and occupational functions according to 
diurnal variatiofs in sun and wind direction. 

In a region of temperature extremes another op- 
portunity for designing with nature is in the utiliza- 
tion of the fairly uniform temperatures which exist 


below grade—55° F at a depth of 6 feet. This 
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temperature is relatively cool in the summer and 
relatively warm in the winter—actually a source 
of heat. This points to opportunities for important 
living areas partially below grade afforded by hilly 
or sloping sites. Some of the best and most interest- 
ing architecture has been designed for untypical 
sites shunned by the realtor and the stock-plan 
builder who lack imagination or the wisdom to re- 
tain trained imagination. Utilization of below- 
erade space calls of course for the quite feasible pre- 
cautions of waterproofness and humidity control. 

Other objectives for design in this area include 
the placing of openings with shading to catch most 
of the breeze and exclude as much sun as possible 
during periods of high solar input and high humidity 
with both the most intense sunshine and wind com- 
ing from same direction—south or southwest dur- 
ing 11 months of the year. 

Another objective is to increase the season of 
outdoor living at both ends of the summer by means 
of courts, patios or other sun-pocket plan arrange- 
ments sheltered from the most frequent winds. 

Site planning should consider following critical 
factors in this region: 


(a) In summer, west exposure is least desirable 
because of low hot afternoon sun. 
(b) Summer breezes are generally from south- 
west. 
Note: Because summer breezes and hot after- 
noon sun come from same direction, openings 
in this exposure may admit breezes only. 
Other sides will be more pleasant for views. 
(c) Outdoor living spaces should be shaded dur- 
ing afternoon by architectural or landscape 
features, i.e., screen planting for summer 
shade (deciduous) and evergreen masses for 
shelter from winter winds. 
In winter, north and west quarter is least 
desirable exposure because of cold air masses 
which move into region from this direction. 
(e) Particular advantages of a sloping site (i.e. 
down slope to east and/or south) develop 
favorable climatic influences for comfort. 
(f) Radial or single room depth plans offer op- 
timum flow of air and should be exploited for 
more critical problem of ventilation in sum- 
mer months of high temperature and hu- 
midity. 


(d) 
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The total amount of sunshine justifies use of solar Snow is not a serious problem. The precipitation 


heating either directly or through solar-mechanical pattern poses a problem of mud and/or slush dur- 


equipment. Combination of these means may be ing most months of the year, requiring paved en- 


sufficient for spring and fall low-heating require- trance areas and durable vestibule flooring, also 


ments. adequate drainage of roof and site. Seasonal ex- 


tremes of humidity are serious and result in general 


bad climatic reputation of this region. Occasional 
Although statistically only 15% of the hours tornadoes require special structural precautions. 


of the year extend above 85° or below 25°, the ex- The assistance of Professor Eugene Mackey 
tremes occur during many months of the year and of Washington University, St. Louis in the design 


frequently during the month, emphasizing the need interpretation of these data is gratefully acknowl- 
for flexibility of controls, responsiveness of equip- edged. 


Short Frequent Extremes 


ment and ease of conversion from open-air to ———— 


ae : F See Explanation of charts, Page 20, September 1949 
sheltered living, also precautions regarding mate- Burietin. 


rials which may be damaged by frequent freeze- The May issue of House Beautiful magazine wiil illus- 
? e y : trate the Williams’ house in Kansas City designed by 


thaw alternations. David C. Runnells, architect. 


60% possible 


: 50% possible 
sunshine 
— 


sunshine 
—— 


Over 5% cooler 
in summer 


{Cedar Rapids 


Des Moines 


Over 5% cooler 3 
in summer 


10% colder 
in winter 


Ee 
MEU PS bg 
VRRBS BREE 

4 OBR 


rs 
BR. 


Springfield @ 


10% colder 
in winter 


10% wetter 
Jefferson City 


10% drier F Over 5% cooler 


in summer = 10% warmer 


in winter 


60% possible 


9 °/ tter : 
10% warmer 10% we sunshine 
— 


sunshine 
in winter 
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VERY>HOT = 


DEGREES 
FAHRENHEIT 


Ai 
HOT 


INCREASE VENTILATION 

OR USE AIR CONDITION- 

STRESS HEAVY SHADE & 

OUTDOOR FACILITIES 
MINIMUM CLOTHING 
2 Low ACTIVITY 


WARM 
SCREENED OPEN BAYS 


PROVIDE VENTILATION 
STRESS SUN & SHADED 
OUTDOOR FACILITIES 
A LIGHT CLOTHING 
3 mob. activity 


COOL 


BAYS CLOSED AND LOW 
CENTRAL_OR ROOM HEA 
STRESS SOLAR HEATING 
INDOORS AND OUTSIDE 
A |LAYER WOOL CLO. 
4 vicorous ACT. 


aey, 
RESTRICTED VENTILATI 
& MEDIUM CENTRAL HEA 
DAILY FREEZE-THAW WIT! 
WET SNOW- SLUSH OR M 


Ts 2 LAYER CLOTHING 
Suttle activity 


COLD 
FULL CENTRAL HEAT PL 
STORM WINDOWS-ROOF 8|- 
WALL FILLED INSULATION— 
GROUND FROZEN +15 INS. 
3 LAYERS OF CLOTHING 


WINTER SPORTS 
As ACTIVITY a 

VERY-COLD i= 
FULL CENTRAL HEAT PLUB— 
AUXILIARY HEAT OR 
REDUCED HEATING SPACE 
MAXIMUM CLOTHING 


Az ae 


AVERAGE HOURLY 
TEMPERATURE 
AVERAGE DIURNAL CYCLE 
OF DRY AIR SHADE TEM 
CHECK STRESS EFFECTS 
ON BUILDING MATERIALS 
ESPECIALLY FREEZE-THAW 
CYCLE IN WINTER AND 
NIGHT-DAY RANGE IN 
SUMMER 


B 


DEGREE DAYS 


AVERAGE AND EXTREME 
TOTALS OF AVERAGE DAILY 
DEGREES BELOW +65°F. 
CHECK FUEL REQUIREMENT: 
CORRELATE WIND AND 
EVAPORATIVE COOLING 
AS WELL AS SOLAR HEAT 
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GENERAL INTERPRETATION 


DESIGN DATA BASEE 


SITE AND ORIENTATION 
PLANTING 


INTERIOR PLAN 


VERY HOT 


0.1% hr/yr design emphasis on very hot summer 
afternoon temps. Absolute max temp has reached 
110° F during Jul but too infrequent & brief (about 
1 hr in 76 yrs) to be significant as design temp. 
However, exposure to excessive sunshine, especially 
on clear, calm, humid days will be as effective as 
this very hot zone even if air temp is in A-2 or A-3 
Zone. This may occur on occasions May thru Sep. 


HOT 


8.4% hrs/yr design emphasis for protection from 
uncomfortable heat above 85° F. For 50% of hottest 
afternoons in Jul & Aug shade temps will rise to or 
above 87.5° F. For remaining half of days max af- 
ternoon temp will remain below this level. Temps 
above 85° have occurred Mar & Apr & are common 
on unusually hot afternoons May thru Oct.* 


Pavements & bare ground, which 
absorb heat, should not be lo- 
cated on sunny side of building. 
Avoid sun pockets S & W. Where 
sloping ground permits, S & E 
views may be exploited with 
extending pm 


shaded terraces 


outdoor comfort interval. 


Ag 
WARM 


COOL 


As 


o 


CHILLY 


Ag 


COLD 


31.3% hrs/yr design emphasis on opendoor & out- 
door living. Major summer climate zone. Ay 
monthly temp in this zone as well as from May to 
Sep—Most afternoons are this warm in Apr & Oct. 
Only exceptionally warm afternoons reach this temp 
from Nov to Mar. During summer afternoon temps 
usually arise above this zone & unusually cool 
nights may drop below it.* 


Develop sites for enjoyment of 


outdoor use. High-branching 
deciduous trees will give shade 


without breeze interference. 


27.0% hrs/yr thermal design emphasis controlled 
ventilation & low heating requirement zone. Char- 
acteristic indoor living, close doors & windows, 
restrict drafts. Major spring & fall climate zone. 
Most characteristic of Apr & Oct, of Mar & Nov 
day conditions & of May & Sep nights.* 


Site must be well drained to pre- 
vent accumulation of water & 


mud around buiiding. 


27.0% hrs/yr thermal design emphasis. This is a 
major winter type climate with prevalent frost, 
freeze snow, wet snow & generally muddy condi- 
tions. Characteristic topcoat & overshoe weather & 
generally a period of max outdoor unpleasantness. 
This zone typical of both day & night conditions 
Dec, Jan, & Feb, & is representative of night con- 
ditions in Mar & Nov as well as unucually cold 
nights in other spring & fall months.* 


5.9% hrs/yr design emphasis for low temps between 
25° F & 0°. Only in Jan do half of daily min temps 
drop into this zone. Usually occur during night fre- 
quently followed by sunny days which cause temp to 
rise above this zone. Therefore temps really remain 
in this zone throughout 24 hr period.* 


Frosts in spring and fall limit 


growing season to about 180 
days from mid-May to early 
Oct. Provide windbreaks but 


locate at sufficient distance to 
south to obtain max benefit of 
winter sun. 

Check microclimate. Frost point 
is critical & local terrain may 
create frost pockets while urban 
heat may prevent frost. 


. 


+ ne ae 


Plan building to provide mez 


mks 


ne 


hrs ventilation by open, radi 


) <n 
or single room depth in living } 
sleeping areas. Locate stairs i 
facilitate natural flow of air be 

\ 


tween levels. 


Provide exceptional cross-venti 
lation thru building. Avoi 
stagnant air pockets because ¢ 
high humidity. Air-tight, mo} 
& mothproof storage desirab! 
May thru Sep for winter cloth 
ing, blankets & draperies. 


Due to frequency of rain, mu 
becomes problem in this tem 
zone. Provide space such 4 
vestibule for cleaning & ste 
ing overshoes & sheltered = 


Provide space for handling 
temporary storage of heavy ou 


door clothing. 


Rambling type building not we 
adapted to winter condition 
Snug, compact plan preferabl 
Patio provides best means fe 
winter sun trap. Must be we 
ventilated, however, to be us¢ 
ful in summer. 4 


Ay 
VERY COLD 


0.3% hrs/yr thermal design emphasis for extremely 
cold temps below 0° F, Absolute lowest temp ever 
recorded in St. Louis is -22° F. It is so rare (about 
1 hr in 76 yrs of records) that is not significant as 
an architectural design temp. Only 1% hrs/yr dewpt 
temps creating extreme drying stress indoors occur 
below 0° F. Only about 1% of hrs of yr fall in this 
zone. Consequently, of relatively little importance 
in design. 


Avoid long drives & walks ex- 
posed to weather which become 
hazardous during sleet & freez- 
ing rain. Blacktop drives absorb 
heat in winter, reduce glare in 
summer & blend with landscape. 


B 


AVERAGE 


HOURLY TEMP. 


ic 


DEGREE DAYS 
(below 65° F.) 


Graph Series A-1 thru A-7 gives much more realis- 
tic picture of temp conditions throughout each 
month than do these av hourly temp graphs. About 
32 days/yr max temp goes above 90°. For approx 80 
days min temp goes below 32°. For about 30 days 
min temp goes below 20°. For about 11 days min 
temp may drop below 10° & for 3 days min temp 
may drop below 0°.* 


Possibility of cutting off room 
not generally in use should 6 
considered for heat-conseryez 
tion. Keep chimneys off outa 


walls. 


This graphic representation of degree days is in- 
cluded because of its widespread usage for calculat- 
ing fuel requirements. Altho degree days are use- 
ful as an index it is important to remember that this 
reflects roughly heat lost only by conduction and 
radiation in still air. Wind may double or triple 
rate of conductive heat loss. Evaporative cooling is 
another serious avenue of heat loss to commonly 
damp exterior in winter.* : 


* See footnotes, page 36. 


PAGE 26 


Ne NESE KG) BULLETIN OF 


THE AMERICAN 


Because of shorter intervals 
of colder zones temporary 
measures for increased fuel con- 
sumption outweigh importance 
of building-in extreme precau- 
tions which will conflict with 
predominant problems of A2 & 
A3)zones. 


ee 


INSTITUTE OF ARCHITECTS a 


IN THERMAL ANALYSIS 


FOUNDATIONS 


ROOF W ALLS OPENINGS & BASEMENT MECHANICAL 
a. tehne zones Sub-surface rooms, if pone film of water is 
a) : an effective roof coolin 
of tops, pavements,|Low conductivity will properly ventilated & de-| gevice, Such a - 


re ground will often 
ich temps of 150°. Sur- 
ses so heated will be 
posed to extremely low 
1 and to intense drying 
materials. RH _ likely 
be as low as 10%. 


prolong comfort. 


Avoid low ceiling heights 


Max cross ventilation is 
desirable in 2 warmest 
zones. Avoid low vents in 
living areas near terraces 


or other surfaces reflect- 


of particularly im-|Which stratify humid &]ing heat. 
rtant as sun & rain pro-| warm air. 
tor. 
ue to high humidity characteristic of this zone, 
aterials subject to mold or corrosion should not be 
ed except under well ventilated conditions. 
Solar windows provide 


‘eeze-thaw cycle occurs during at least 60 days. 
9 not use materials that hold water. Avoid using 
aterials in such a way as to provide places that 
tain water. Shingle roofs & stucco walls partic- 
arly subject to damage. 

eat-retaining insulation with interior vapor seal 
‘cirable. 


verhanging eaves to shelter walls will reduce 


‘aporative cooling & heat loss. 
emp gradient thru walls, roof & windows will 
nge from 40° to 75° F. 


Insulation essential to pre- 
Int cold interior walls & uncomfortably rapid out- 
ing radiation of body heat. Exterior wall & roof 
| (lose) heat to colder 


Iefaces will also radiate 


Mbient air, particularly under windy conditions. 


useful source of heat in 
this zone—may be suf- 
ficient for daytime pur- 
poses. 


Double pane or storm 
windows &  weather- 
stripping desirable. 
Relatively little reliance 
can be put on solar heat- 
ing in this zone because 
of cloudy conditions. 
Vestibule at outer doors 
is desirable. 


Reduce loss by 


closures for vents, etc re- 


heat 


quired for comfort in 


warmer zones. 


Provide draperies over 


large glass areas for use 
at night to reduce radia- 
of heat from 


tion oc- 


cupants. 
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Design to conserve heat 
& fuel necessary for, 1/3 
Chien eee (ZOD Gm a 
colder). Compact struc- 
ture, subsurface rooms, 
auxiliary solar heat, draft 
& humidity control. 


oy 


ARCHITECTS 


humidified, will be most 
comfortable part of house 


during hot months. 


Typical basement is lia- 
bility in these zones—will 
condense moisture from 
air, because of cool walls 
& floor, for 75% of time 
in Jul & Aug. Chemical 
cdehumidifying agents in- 
adequate. (See Moisture 
Analysis.) Avoid division 


into closed cells. 


system 
should not allow water to 
collect in pool deep 
enough to absorb and 
radiate heat. 


Summer air conditioning 
desirable where it can be 
afforded, particularly in 
closely built-up areas 
where air movement may 
be blocked. Fans and 
blowers are desirable 
where air conditioning is 
not used. 


Dehumidification particu- 


larly important in this 


zone. 


Some artificial heating re- 
quired, for which a fire- 


place will usually suf- 
fice. 
c Central heat source 
Well drained sub-bases required operating at 
required under drives,}min output. Interior air 


walls, paved terraces, & 


around foundations to 


prevent frost damage. 


Snug, low-lying building 
suitable. -Living area 
nartly below ground will 
have good winter protec- 
tion. 

Provision must be made 


for frost depth of 24 inches. 


movements should be kept 
at min. 

Humidifying devices are 
desirable. 


Capacity of heating plant 
determined by temps in 


this zone. 


Central heating will be 
at max output. 

Auxiliary heat sources 
such as fireplaces & port- 
able heaters will be use- 


ful. 


Sub-surface rooms,, with 
ground temp constantly 
at 55°, will save consid- 
erable winter fuel because 
floor slab will already be 
20° to 40° warmer than 
outside air. 


May, 1950 


Radiant heating with 
forced air circulation will 


minimize RH problem. 
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HOURS OF 
SUNSHINE 


AVERAGE HOURS 
POSSIBLE HOURS 
AVERAGE TOTAL HOURS 
SUNNY OR OBSCURED 


CHECK SOLAR HEAT & 
SHADE REQUIREMENTS 


CLEAR DAYS 
AVERAGE SUNNY DAYS 
| CHECK POTENTIAL DAYS 
OF SOLAR HEAT OR 


SHADE REQUIREMENTS 


CLOUDY DAYS 


AVERAGE VERY CLOUDY 
DAYS 


CHECK MAXIMUM WINDOW 
REQUIREMENTS 


SOLAR HEAT 
ESTIMATED 


AVERAGE B.TU’S PER HO! 
STRIKING A HORIZONTAL 
SURFACE ONE FOOT SQUARE} 
CHECK SOLAR HEATING 
POTENTIAL AND SUMMER 


ROOF INSULATION 


APPROXIMATE 
MIO-MONTH ELEVATIONS 


| SUN HEIGHT 
H THROUGHOUT 
THE DAY 


APPPOXIMATE 
MIO-MONTH DIRECTIONS 


HOURLY 
DIRECTION 
OF SUN 


] APPARENT 
SOLAR TIME 


WIND DIRECTION 
AND VELOCITY 


AVERAGE BY 


HOURS 
CHECK IMPORTANT LOCAL 
MICRO-WIND ~~ VARIATIONS 
CHECK SUMMER VENTILA- 
TION, WINTER FUEL AND 


INSULATION 


ARROWS FLY WITH 
THE WIND 


THUS: —> = WIND 
FROM WEST 


WINDY DAYS 


AVERAGE NUMBER OF DAYS 
WIND VEL. ABOVE 39 MPH, 
CHECK STORM WORTHIN 


K 


SOL 


BASED ON U.S. WEATHER 


AR 
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— INTERPRETATION BY DR. PAUL A SIPLE — MAY 1950 ST. LOUIS, MO. 
SCOHRS.458 POSS. — 
427 POSS. = OOOIHRS. 4.456 POSS, 
400; : 74 POSS. = 
344 POSS. S ee 
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ZONE 


SS 
DESIGN DATA BASED ON 


GENERAL INTERPRETATION 


SITE AND ORIENTATION 
PLANTING 


D 


HOURS OF 
SUNSHINE 


Sun shines 59% of possible hrs/yr, with wide vari- 
ation between summer & winter; Jul has 70% of 


possible sunshine. Min Jan 49%. 


E&F 


CLEAR AND 
CLOUDY DAYS 


Late summer & early fall have av of 1 day out of 
2 clear weather. Nearly 1 day out of 4 completely 
overcast. Dec has lowest number of clear days & 
highest number of cloudy. In general during winter 
there is about 1 clear day, 1 cloudy day, & 1 partly 
cloudy day in 3. Shading essential throughout 
summer period. Sun windows, solar nooks & solar 
heating devices will be more efficient in fall than 
in spring, & only partially effective in winter. 


Consideration should be given 
to tall deciduous trees planted 
relatively to building, 
shading roof & walls in summer 
but allowing sun to reach thru 
in winter. 


close 


G 
SOLAR HEAT 


H 


NOON SUN 
HEIGHT 


I 


SUN DIAL 


J 


WIND 
DIRECTION AND 
VELOCITY 


K 
WINDY DAYS 
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* See footnotes, page 36. 


Shaded portions of Graph show av btu’s/sf/hr to 
be expected as radiated heat from sun & sky on 
horizontal surfaces. Each square of graph repre- 
sents 30 btu’s. 

Estimates given here are /days of av cloudiness. 
Calculations for clear days should be based upon 
%’s shown in graph D for each month. In summer- 
time E & W walls receive a total of about %4 as 
much heat as horizontal surface; in winter about 34 
as much. On other hand a § facing vertical wall in 
winter receives about 2% times as much heat as 
horizontal surface & in summer only about 4/10 
as much as indicated horizontal value. 


Avoid pavements, bare ground, 
etc near structure. Summer air 
supply should always be drawn 


from shady location. 


These graphs should be used together to determine 
location of sun at any hr of day both as to height 
& direction. Data given is in apparent solar time & 
should be corrected to local civil or daylight sav- 
ing time if precise shadows are desired at a specific 
time of day. For convenient use assume building 
plan to be placed at foci of lines or transferred 
by protractor. Also use these graphs in conjunc- 
tion with graph series J, wind analysis, to plan 
orientation of wind & sun elements together. 
In Jun length of day increases to 14.9 hrs with 


noon sun height of 75° while in Dec day length is, 


reduced to 9.3 hrs with noon sun height under 30°. 
Generous shading is required of E & W walls dur- 
ing summer. However, shading for S wall need not 
be as wide & should not interfere with optimum 
amount of sunshine striking wall when sun is lower 
than 50° above horizon during fall, winter & 
spring.* 


Av velocity of wind is least in summer & early fall 
& most in spring & winter. Arrows point direc- 
tion from which wind is coming, like weathervanes. 
Prevailing direction for nearly entire yr is from 
S, tho heaviest storms come from W. 
of strong winds 
only about % day/month. 
Always check site for local factors causing varia- 


In spring 


there are over 2 days/month 


but in late summer 
tions in wind direction (terrain, vegetation, build- 

For planning windbreaks, orientation, 
& summer ventilation, wind directions are given 
in order of decreasing %: S, W, NW, SE, SW, E, 
N, NE. Directions from which storms come most 
frequently follow this same pattern except that in 
winter W & NW winds are more severe than S. 
Winter winds in general are stronger than summer.* 


ings, etc.) 
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NW is least desirable exposure 


for all summer & winter uses. 


Where vegetation is used for 
shade, it should be located so 
as not to interfere with pre- 
vailing winds—mainly from § 
in summer. 

Windbreak to S should be lo- 
cated at sufficient distance not 
to block winter sun. Wind- 
breaks to W & NW will be use- 
ful in many parts of region. 
Porch or outdoor living area, 
particularly for evening use, 
should be planned to catch S to 
SW winds; for afternoon use, 
NE location is preferable. 


INSTITUTE OF ARCHITECTS 


oe | 
; 


INTERIOR PLAN 


Plan to exclude sun 10 am to} 
2 pm May thru Aug. Av 250 
btu’s/sf/hr on horizontal with] 
max about 1 pm. This is more] 
than standard steam radiator 
& max sun radiation in this 
period reaches %4 as much again. | 


Av 103 days/yr very cloudy, 
123 partly cloudy. 


Note that “sun-dial” indicates 
incidence of summer sun on N| 
side of building in early am & 
late pm. Plan interior elements | 
for protection against heat of 
late summer sun (avoid NW 
bedrooms, 
dren). 


horizontal surfaces, roof & other 


especially for chil- 
Note, however, that 


low-angle objects receive } 
greater intensity of solar radia- | 
tion in summer. 


Throughout yr prevailing wind 


in St. Louis is S except in Feb, 


when it is NW. Because prevail- - 


ing wind velocities & directions 


vary widely within mid-Missis- - 
sippi region always check micro- | 
climate in order to plan for full 


benefit of summer breezes. 


ROOF 


WALLS 


OPENINGS 


FOUNDATIONS 


& BASEMENT 


MECHANICAL 


' 
‘Consider double roof or 
I 
fee rasol design to restrict 


‘effect of solar radiation. 


t 


High wall openings 
and/or clearstory win- 
dows will move air imme- 
diately below warm ceil- 


ings. 


Shelter S & W walls to 
minimize heat rise from 


direct sun. 


‘Roof surface should be 
flight in color & reflec- 
tive type of material un- 
tless water-film cooling is 
sused in which care dark 
material should be used. 


jand low conductivity. 


ME) 


selective 


| | tion. 


BULLETIN OF 


Insulation material should 
ibe of low thermal capacity 


shading 
based on seasonal solar 


Behcles, with low eaves to 


One of architect’s primary 
concerns in this Zone is 
te consider tendency of 
buildings to store heat 
during day which has un- 
desirable heat lag well 
into night. 

Heavy masonry walls not 
desirable because of 
tendency to store heat 
during summer months. 


Tornado paths too erratic 
to predict proper location 
for windbreaks altho fa- 
yorite line of advance is 
N & NE. Structure itself 
reinforced for 
storm stresses & reversal 


must be 


of strecses—not against 
full force of tornado 
(200-500 mph with ex- 


tremes of negative pres- 
sure causing buildings to 
secondary 
protection for areas out- 
Shape & sta- 
bility of structure impor- 
stilts 
resistant be- 
cause of reduced eddies & 
negative pressure on lee- 


explode) but 
side vortex. 


Structures on 
more 


tant. 
often 


ward side. 


THE AMERICAN 


As general principle, win- 
dows should be large to 
permit max summer ven- 
tilation & max winter 
solar heat, should be pro- 
tected from summer sun 
by overhangs or awnings 
& from winter winds by 
double glazing & weather 
stripping. 


Try to get sun into base- 
ments to help reduce high 
humidities & resultant 


mold & corrosion. 


Ample glass areas essen- 
tial for spaces such as 
classrooms where winter 
daylight is desired. Avoid 


critical W exposure. 


Solar windows may pro- 
vide sufficient source of 
heat for daytime purposes 
during spring & fall. 
Due to cloudiness & low 
sun angle, solar heat can- 
not be given much re- 
liance during winter 
months. However, as 
much south-facing glass 
as possible is desirable. 


Hrs between 9:00 am & 
3:00 pm are most signifi- 
cant for solar heating in 
winter & sun control 


in 
summer. 
Awnings are desirable 
over windows which are 
not protected by _ roof 
overhang. 


Use 34 value of extreme 
solar angles: 20° in win- 
ter & 55° in summer, for 
design of overhangs. 


Utilization of solar heat 
made difficult by prevail- 
ing southerly winds in 
winter. Same difficulty ap- 
plies to winter sun 
pockets. 

Keep air movement at 
min indoors, Zones A5 & 
colder. Prevailing sum- 
mer wind S. Axis of ven- 
tilation thru St. Louis 
buildings should be N-S. 
This may be assi ted by 
planting to direct & in- 
crease airflow but essen- 
tial to have an “air-pass” 
downwind from building. 


INSTITUTE OF ARCHITECTS 


Basement living quarters 
may be made bright & 
cheerful by proper win- 
dow and/or skylight de- 


sign, 


Reduced sunshine hrs & 
lew angle of winter sun 
solar 


make reliance on 


heat impractical & re- 
quire central heating in- 


stallation. 


Over 60% 


cloudy or partly cloudy. 


of year is 


Provide ample lighting 


installation. 


Amount of solar heat on 
horizontal surface in July 
is sufficient to evaporate 
a total of 13.7 inches of 
water, about 0.5/day. 

Under-roof space should 


be thoroughly ventilated. 


eS 


Provide summer air con- 
ditioning for buildings 
with S & W_ breezes 
blocked by adjacent struc- 
tures or natural features 
if it can be afforded to 
offset discomfort of ap- 
prox 10% of hrs/yr. 

Auxiliary fans or blowers 
should function in direc- 
tion of natural air move- 


ment. 
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ZONE 


DESIGN DATA BASED On 


GENERAL INTERPRETATION 


SITE AND ORIENTATION 


i 


AMOUNT OF 
PRECIPITATION 


M 


AMOUNT OF 
SNOWFALL 


N 


MAXIMUM RATE 
OF RAINFALL 


O 
RAINY DAYS 


Pp 


SNOW DAYS 


Q 
HEAVY FOGS 
AND THUNDER- 
STORMS 


R 


RELATIVE 
HUMIDITY 


Ay, least, & most precipitation have been recorded 
for past 60 yrs. Annual precipitation varies con- 
siderably from yr to yr. However, it av’s about 
3714", range: 68.8/7 to 23.27. Av max rainfall is in 
late spring, but otherwise fairly well distributed 
throughout yr. Monthly variability of rainfall is 
very great. Noy has been without rain on some yrs. 
Jul has had max of 20” in 1 yr. Moisture effective- 
ness scale is based on fact that evaporation is more 
rapid in warm weather than cool. In Feb ay 2.56’ 
almost enters wet zone, whereas in Jul & Aug 3” is 
just above dry zone indicating frequent need for 
irrigation. 


PLANTING 
Artificial irrigation will be 
needed for lawns & many 


plants during summer. 
Mud vwill be problem in winter 
& most of spring & fall. All 


step-out areas should be paved. 


Normally snowfall will create little design problem. 
Generally light, wet & melts rapidly. On graph P 
we note that in any 1 winter month snowfalls more 
than 3/7 deep are not apt to happen more than once 
in 2 yrs altho a trace or more of snow may fall 1 
day out of 4 during winter months. Occasionally 
as much as 2’ of snow has fallen in a single month. 
10 psf is a reasonable design max for snow loads 
on undrifted surfaces as normal loads will not 
exceed 1 to 2 psf. 


¥ 
(Puce wshgdony 


a 
4, 
ni 


INTERIOR PLAN 


' 


Extremely dirty rain & snoy 


because of industrial atmos 
pheres cause housekeepin, 
problems. Provide doormat 


runners, overshoe facilities t 
reduce dirt tracked into build 


ings. 


Summer cloudbursts have brought rain at rate of 
1” in 10-15 minutes; 2/7 in 30 minutes brought 
314/’/hr. Winter rainfall is much more gentle but 
more protracted. 


This graph shows distribution of rain in Graph L. 
Although light rains may be as frequent as 1 day 
in 3, there are only about 3 to 4 days of rain yield- 
ing over 44’” /month. During spring & summer there 
is about 1 day/month of heavier rain whereas in 
winter months there is only about 1 day of heavy 
rain every other yr.* 


Drainage around building must 
be carefully considered to 
handle excessive run-off & pre- 
vent accumulation of water dur- 
ing wet season. 


Altho Mar thru Jun ay 10 days 
/mo with only light showers 
heavy thunderstorms occur 
somewhat later in yr (Apr thru 
Sep) & av from 5-8/mo. 


This graph further tends to amplify relative unim- 
portance of snow shown under Graph M. Normally 
snow melts so rapidly that there is no accumulation 
or carryover from one snowfall to next. 


Relief from high temps of Zones Al & A2 frequently 
comes quickly due to conventional afternoon thun- 
derstorms which may be followed by calm, humid, 
muggy conditions almost equally uncomfortable. 
Fog conditions confined mainly to cool months. 2 
to 3 foggy days to be expected, Sep to Mar. 


Relative humidity expresses % of moisture in air 
as relative to what it could hold at any given temp. 
Therefore even though dewpt temp or vapor pres- 
sure rate may remain fairly constant throughout 
day, RH varies inversely with temp. Generally RH 
is highest in cool of night & lowest in heat of day. 
Consideration of RH is most important in respect 
to vegetation, moisture pick-up, building materials, 
house furnishings, summer basement moisture, 
fungus mold growth, attic dryness & winter interior 
dryness, etc. In summertime RH ranges from 50-55 
in day to 75-80 at night. In winter range is less; 
60-65 in day to about 75-80 at night. 


S 


VAPOR 
PRESSURE 


Vapor pressure expresses force exerted by molecules 
of water vapor in atmosphere as well as those 
escaping or accumulating in process of evaporation 
or condensation. It is much more useful factor than 
RH for determining heat exchange between atmos- 
phere & surfaces differing in temp, such as sweat 
evaporating from human skin, water drying from 
heated walls, or condensation on cold windowpanes, 
etc. When vapor pressure rises above about 15 
mmHg at temps in A2 Hot Zone, or A3 Warm Zone, 
there is sensation of discomfort & tendency to sweat 
under some conditions of sedentary occupations.* 


* See footnotes, page 36. 
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Avoid heavy planting (includ- 
ing trees) near buildings which 
will prevent air circulation & 


maintain a blanket of damp 


near openings. 


In more than 60% RH glu 
may become tacky & cabind 
work elements separate. Do 
swell & stick. At 80-90% fung 
growth begins in poorly vent: 


areas. 


INSTITUTE OF ARCHITECTS 


{= ROOF W ALLS 


[MOISTURE ANALYSIS 


OPENINGS 


FOUNDATIONS 
& BASEMENT 


MECHANICAL 


Sudden changes in temp & RH after a rain during 


| hot months will produce stresses on many materials, 
j 
\ 
| 


tending to crack surfaces, paint, & loosen friable 


| materials such as stucco. 


\| Heavy dew during A4 Zone resists quick warming of 


j building in morning until evaporation is completed. 


| 


' Snow load allowance of 


}1¢@ psf should be suf- 
|| ficient. 

| 

' Gutters & downspouts 


\}must be designed to han- 
|}dle heavy storms. Should 
ijprovide for at least 2 
inches in 30 minutes. 


Well-hooded or easily ac- 
cessible & quick-operat- 
ing windows to protect 
against sudden thunder- 
storms. 


‘High RH in summer months (particularly in A3 
ktZone) produces mold & corrosion, especially where 
interior air is stagnant & slightly below outside 


i | temp. 


Sclar heat from basement 
windows or skylights will 
help moderate lower base- 
ment temps usually result- 
ing in condensation. 

Air brought into build- 
ing thru ducts laid under- 
ground at temp level al- 
most constantly SBE 
throughout yr would con- 
dense out much of mois- 
ture during summer & 
bring in cool dry air for 
simple air conditioning. 
Take care to drain ducts 
away from building & 
screen well. 


Vapor-barrier construc- 
tion essential to maintain 
winter vapor pressure 
above 10 mmHg to avoid 
extreme chilliness from 
rapid evaporation (after 
bathing or swimming, for 
example, during Zones 
A5 & colder). 
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INSTITUTE OF ARCHITECTS 


Siabs on ground & walls 
below grade must be thor- 


ougly water proofed. 


Foundation drainage is 


usually essential. 


Summer humidity may be 
reduced by providing 
movement of 
under building. 


max air 
Unexcavated spaces under 
wood or metal construc- 
ample 
ventilation in summer. 
Humid conditions in un- 
excavated areas will en- 
courage termites & cor- 


tion must have 


rosion. 


Cistern, with filter & 
pump, desirable as auxil- 
iary source of water in 
summer months, especially 
where water is used for 
roof cooling. 

Lawn irrigating system 
desirable during Jul & 
Aug. 


Lightning arresters should 


be considered. 


Summer air conditioning 
should not attempt to re- 
duce interior temp below 
75° because of resulting 
condensation problem. 

Mechanical dehumidifica- 
tion in summer & humidi- 
fication in winter may be 


considered. 
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Provide winter humidifi- 
cation to avoid overdry 
conditions within build- 


ing, Zones AS & colder. 
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FOOTNOTES FROM DESIGN DATA CHARTS 


GENERAL INTERPRETATION 


Even in summer, night temps never remain in this zone 
but always fall to lower temp. Only 1% or about 88 hrs 
of yr rise above 96° which is recommended max design 
temp for interior planning—this zone is uncomfortably 
warm especially in calm sunny humid days, requiring 
brisk artificial ventilation, shading & evaporative cooling. 
This zone occurs during daytime hrs of greatest human 
activity. Therefore should be weighted higher—close to 
15% of total importance. In Jul & Aug zone represents 
34 to 30% of hrs, mainly day. Hence 2/3 of days will 
be in this zone. 


Major factors of summer discomfort are excessive sun- 
shine & especially high dewpt temps (above 65°F for 
16.5% hrs/yr) May to Oct but especially Jul & Aug 
when it occurs approx 60% of time. For these months 
generous use of shading & ventilation is a necessity & 
dehumidification is desirable. 


Zone of high vapor pressure, resulting oppressiveness 
may be worse than tropics. However, except for problem 
of humidity, this zone is pleasantest of yr. 


Occasional cool nights may drop into this zone during 
summer & unusually warm days may rise into this zone 
during winter. During sunny, rather calm, weather this 
is ideal outdoor condition for physically active work & 
play. 34.0% hrs/yr optimum comfort humidity design 
emphasis. Dewpt temps falling in this zone (neutral or 
optimum range) create vapor pressure for normal human 
comfort accompanying dry bulb shade temps in Zones 
Al thru A4 which can make otherwise hot days tolerable 
in summer. 


Dewpt temps of this zone occur with any dry bulb temp 
above 65° F or about 50% hrs/yr. 


Within this zone occur: pleasant, dry, clear days of sum- 
mer, May thru Sep; humid, generally cloudy days of 
spring & fall; exceptionally mild & often rainy days in 
winter, Dec, Jan & Feb. 

Within this zone occur: av day & night temps in Apr & 
Oct; av day temps in Mar & Nov; av night temps in May 
& Sep; unusually warm & often humid days in winter 
—Dec, Jan, & Feb; unusually cool & clear nights in sum- 
mer, Jun, Jul & Aug. 


34.2% hrs/yrs dewpt design emphasis altho in general 
RH is high outdoors. This zone creates a drying stress 
indoors. In this zone occur avy dewpt conditions in 
spring & fall. Cloudy & humid days in winter & ex- 
ceptionally dry clear days in late spring & early fall. 
Drizzly rains, wet snow, blustery days, slush & mud 
make this zone max period for seeking shelter. 


Only 1% hrs/yr or approx total of 88 hrs falls below 
design temp 5°F (recommended min temp for interior 
design). 14.3% hrs/yr dewpt temp design emphasis oc- 
curring in this zone. Approx 40% of hrs Dec, Jan, & 
Feb tend to exert strong drying effect indoors due to low 
RH caused by heating. 


Av annual temp 56.2°. Ay night temp about 50°. wa 
day temp about 61°. Av daily range in summer 11” to 
to 12° & in winter 8° to 9°. 


Wind also increases rate of evaporative heat loss. © On 
other hand sunshine reduces indicated degree day heating 
requirement. Caution in use of degree days is urged. 


Highest angle of sun 28° in Dec, 74° in Jul. These angles 
are extremes for design purposes. 

Sun above horizon 14 to 15 hrs during summer & about 
70% of that time it will fall on unshaded portions of 
house. 

For 40% of yr, during summer months there is need for 
shading; in 8.5% of yr shading is essential. 


Best summer breezes will come from S & SW, some 
from W & NW. Least will come from N & NE. After- 
noon breezes may come from any direction but are often 
least from W. Between 20 & 30% of summer-night hrs 
will be calm. Best nocturnal breezes will come from 
S, E, SW, SE, in descending order. Least nocturnal 
breezes come from N, NE, & NW. Possibility of tornadoes 
should always be considered. 


Number of rainy days/month fairly uniform throughout 
yr, with late summer & fall months falling below av. 
Months from Mar to Jun have most rainy days. 


Vapor pressure in 20’s becomes almost unbearable with- 
out breeze, while those below 10 cause sensation of chilli- 
ness even at room temps in 70’s. 

On annual summary note that less than % yr has trouble- 
some high vapor pressures whereas nearly % yr has 
very low vapor pressures, 25% of which is below 4 
mmHg. In summer we note that vapor pressures above 
25 have been recorded (bringing heat strokes). Fortu- 


‘nately, however, av vapor pressure ranges between 14 & 


17 mmHg. Convenient rule of thumb: ventilation require- 
ments indoors for moderately active occupants wearing 
light summer clothing should be increased about 1 
mph/mm rise of vapor pressure starting with 15 as 1. 
For 25% of time during Jul & Aug air movement of 1 
mph would be sufficient. For 50% of time velocity rang- 
ing from 1-4 mph would be required. A remaining 25% 
velocity from 4-11 mph may be required to maintain 
comfort. 
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Technical News 


The 1950 Product Literature Competition 


The Jury of Award’ met in The Board Room 
of The Institute on Thursday, April 20 to con- 
sider the nearly 400 nominations of product litera- 
ture which had been submitted. 

Certificates of Exceptional Merit, and Certificates 
of Merit were awarded to the nominations selected 
by The Jury of Award during the Convention of 
The Institute. A list will be published shortly. 


Official Seal of the Perlite Institute 


To assure dealers and users of Perlite that the 
material furnished is a standardized product, manu- 
factured to comply with ASA Standard A42.1, 
with refinements, the Perlite Institute has adopted 
a copyrighted Official Seal to be used on bags of 
processed Perlite by members of The Institute. 


A New Council Member 


The Producers’ Council announces the following 
new member: 

National Metalclad Door Association, 266 Bryant 

St., Buffalo 22, N. Y.; Malcolm E. Fischer, 


National Representative. 


Appointment to Technical Committee 


Cecil I. Cady has been appointed to succeed 
S. F. Voorhees as a representative of The Insti- 
tute on ASA Committee Al7 on Elevators, Dumb- 
waiters and Moving Stairways. 


National Joint Cooperative Committee of The A.LA. 
and The A.G.C. 

Arthur H. Wells, an A.G.C. member of the 
Committee, has been appointed as Co-Chairman suc- 
ceeding Walter L. Couse, recently elected President 
ofall he: AG.C) 

New A.G.C. members are: Ellis W. Barker and 
E. J. Wheeler. 


New Chapter Representatives for Collaboration with the 
Department of Education and Research 

Lew Place has been appointed in the Arizona 
Chapter. 

Rafael H. Lake has been ApEee a in the San 
Joaquin Chapter of California. 

Beryl Price has been appointed in the Phila- 
delphia Chapter. 

J. Gerald Phelan has been appointed in the Con- 
necticut Chapter. 
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Standard Check Lists for Specification Titles 


A number of the local Joint Committees of 
members of The Institute and The Associated 
General Contractors of America have developed 
“Standard Check Lists for Specification Titles,” 
applicable to local conditions and practices. 

These serve a most useful purpose and it is 
recommended that other local groups undertake 
a similar activity. 

The Joint Cooperative Committee of the Minne- 
sota Society of Architects of The A.I.A. and The 
A.G.C. have recently formulated such a list and 
copies may be obtained from The Committee, 910 
Builders Exchange Building, Minneapolis 2, Minn., 
at a cost of 20¢ each. 


An Adequate National Water Policy 


The highly important and timely task of de- 
veloping a statement on the water resources of the 
Nation, with particular. reference to the use and 
abuse of water supply sources has been undertaken 
by The Water Policy Panel of the Engineers’ Joint 
Council, representing the five National Engineering 
Societies. 

The immediate objective is the formulation of a 
statement of professional engineering opinion relat- 
ing to policy and practice in conservation, utiliza- 
tion and protection of water resources, with especial 
emphasis on immediate and long-range development 
of public water supply for domestic, industrial, agri- 
cultural and recreational uses. 

Eight Task Committees have been appointed to 
deal with the following subdivisions of the problem: 
Domestic and Industrial Water Supply Pollution ; 
Flood Control and Water Flow Retardation; 
Navigation and Water Transportation; Irrigation: 
Hydro-Electric Power; Recreation, Fish and Wild 
Life Aspect of Water Resources; Basic Water Re- 
sources Information, and Land Drainage. 

The Water Policy Panel’s Special Coordinating 
Committee, to which the Task Committees will re- 
port is headed by Dr. Abel Wolman of Johns 
Hopkins University. 

It is the desire of the Engineering Joint Council 
that constructive suggestions and recommendations 
be contributed promptly to assist in the develop- 
ment of the composite Engineering Report for use 
by the President’s Water Resources Commission. 
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Technical Bibliography 


STANDARDS AVAILABLE: 


The National Bureau of Standards announces the avail- 
ability of the following: Copies may be obtained from 
the Superintendent of Documents, Washington 25, D. C. 
(Stamps not accepted) : 


Commercial Standard CS35-49. Hardwood Plywood 
(Fourth Edition) 10¢ 


The present edition provides minimum specifications 
for ‘four standard types of hardwood plywood based on 
water resistance and durability of bond, in four standard 
grades. It covers tests, densities, standard thicknesses, 
widths and lengths, tolerances, workmanship, inspection, 
method of ordering, and nomenclature and definitions. 


Simplified Practice Recommendation R238-50. Con- 
vectors 5¢ 


Establishes, as a useful standard of practice, a simpli- 
fied list of sizes and types of various varieties of con- 
vectors. 

The Recommendation does not apply to plaster-front 
conyectors, flush-front convectors without attached metal 
enclosure, convectors of any type for hospitals or in- 
stallations which require special protection and sanitary 
features, and convectors required for special purposes. 


OTHER STANDARDS AND PUBLICATIONS AVAILABLE FROM 
THE SUPERINTENDENT OF DOCUMENTS: 


Standard Specifications for Construction of Airports 
588 pp. Catalog No. C31.120:Ai7. Clothbound. $2 


The specification items contained in this book are for 
the construction of airports and airparks in the United 
States, its territories and possessions. Items covered are 
clearing and grubbing, grading, drainage, paving, light- 
ing, turfing, and incidental construction items. The book 
also contains articles on patents, liquidated damages, 
qualifications of bidders and provides certain administra- 
tive procedures for partial payments. 


Painting Steel 


12 pp. illus. Catalog No. C13.29:102. 10¢. 

This report describes the relative durability of priming 
coats and topcoat paints for plain and galvanized steel 
surfaces when subjected to accelerated laboratory and 
outdoor exposure tests. More than 60 priming paints were 
tested, of which 41 are included in this report. The 
relative durability to outdoor exposure of 15 topcoat paints 
is also discussed. 


Technical Bulletin No. 12 15¢ 


Presents “Aspects of Electrical Conduit Installations in 
Houses,” pointing out the minimum requirements for the 
safe-installation of steel conduits commonly used in houses, 
with methods of selecting conduit sizes for various com- 
binations of wires; “Report on Tests for Condensation on 
Reflective Insulation Under Wood Floor,’ and “Water 
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Vapor Transmission of Building aMterials Using Four 
Different Testing Methods.” 


Maintenance Men Look At Housing—Including 1949 
Supplement 


National Association of Housing Officials, 1313 East 
60th Street, Chicago 37, Ill. $2. 

A design book for architects, planners, construction men 
from the maintenance man’s point of view—based on ten 
years operating experience in public low-rent housing. 

This edition incorporates suggestions made by housing 
authority maintenance personnel from all parts of the 
country. 


Building Exits Code (Revision of A9.1-1949 (2nd 
Edition) $1 


The ASA has approved as American Standard this 
edition containing revisions of Section 8. Moving Stair- 
ways (formerly Escalators) ; Section 10. Alarm Systems; 
a major revision in Section 24. Hospitals and Sana- 
tariums; Section 26. Hotels; and a new Section 29. Jails, 
Penal Institutions. This Code is sponsored by NFPA. 


American Standard Places of Outdoor Assembly, 
Grandstands and Tents. ASA Z20.3-1950. 25¢ 


The American Standards Association, 70 East 45th 
Street, New York 17, N. Y. has approved as American 
Standard the revised edition of the above standard, 
sponsored by the National Fire Protection Association and 
the Building Officials Conference of America. 


Asphalt Tile Color Classification Chart 


The Asphalt Tite Institute, 101 Park Avenue, New 
York 17, N. Y., has published a useful Asphalt Tile Color 
Classification Chart to show the commercial equivalents 


_of the various manufacturers’ color lines which give the 


general color tone or effect. 
Copies are available on request. 


Handbook of Kitchen Design 


The Small Homes Council, University of  Lilinois, 
Urbana, Ill., has published a Handbook of Kitchen De- 
sign, for the use of architects as well as home economists, 
and others who design kitchens utilizing factory-built 
cabinets. 


In addition to a comprehensive discussion of kitchen- 


planning principles, the Handbook includes 30 sheets of 
basic kitchen plans which satisfy standards of space and 
work requirements under various conditions of room 
size and shape, window and door locations, and amount 
of storage space required. 


MUL-TV Antenna System 


Jerrold Electronics Corporation, 121 North Broad Street, 
Philadelphia 7, Pa. 7pp. illus. 814” x 11”, 

Illustrating and describing a system for TV or FM 
reception permitting the operation of a large number of 
receivers from one antenna. 
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MODULAR COORDINATION TAKES A STEP FORWARD 


HE EFFORTS which have been made to pro- 
vide ASA Project A62 with the Secretarial 
and Technical services formerly supplied by the 
Modular Service Association are beginning to show 
gratifying results. Executive Director Purves an- 
nounces the appointment of William Demarest, Jr. 
as Secretary for Modular Coordination in The In- 
stitutes Department of Education and Research, 
effective May 8. 
The background of this renewed emphasis upon 
Modular Coordination is as follows: 


Meeting Called by ASA 

The American Standards Association called a 
meeting in New York City October 19, 1949 of 
representatives of industry and others interested, 
to consider ways and means of financing the serv- 
ices required for the carrying forward of the work 
of Project A62. 

At th’s meeting the Chairman of ASA Committee 
A62 was directed, in conference with representatives 
of The Sponsors of Project A62, The American 
Institute of Architects and The Producers’ Council, 
and the American Standards Association to appoint 
a Special Finance Committee to consider ways and 
means of financing the services required for the work 


of ASA Committee A62. 


Special Finance Committee Appointed 
The following Special Finance Committee was 
appointed : 
Harold D. Hauf, A.I.A., Chairman. 
Theodore Irving Coe, A.I.A. 
E. W. Dienhart, National Concrete Masonry 
Assn. 
M. E. Fischer, National. Metalclad Door Assn. 
Chadwick N. Heath, General Shale Products 
Corp. 
Gannett Herwig, Alfred Hopkins & Associates, 
architects 
George Hingston, Metal Window Institute 
O. C. Lance, National Woodwork Manufacturers 
Assn. 
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Charles M. Mortensen, The Producers’ Council 

C. P. Paine, American Standards Association 

Harry C. Plummer, The Producers’ Council 

W. A. Snow, Associated General Contractors of 
America, Inc. (Mr. Snow was unable to serve.) 


O. F. Wenzler, Libbey-Owens-Ford Glass Co. 


Meeting of Special Finance Committee 


The Special Finance Committee held a meeting 
in Washington, D. C. on November 15, 1949 and 


aiter due consideration adopted the following: 


“Resolved: That the Special Finance Com- 
mittee, appointed by the Chairman of ASA Com- 
mittee A62, in conference with representatives 
of The American Institute of Architects, The 
Producers’ Council, Inc., and the American Stand- 
ards Association, (pursuant to action taken at a 
meeting held at the A.S.A. October 19, 1949, 
to consider ways and means of financing technical 
services for ASA Project A62) in meeting as- 
sembled November 15, 1949, recommends to 
the Joint Committee of The American Institute 
of Architects and The Producers’ Council, Inc., 
as rcpresenting the Sponsors of ASA Project A62, 
that the Joint Committee develop a plan by which 
The American Institute of Architects would pro- 
vide an ass stant, in the Department of Educa- 
tion and Research of The Institute, who would 
serve as Secretary of ASA Committee A62, and 
implement the educational program previously 
recommended by The Joint Committee of The 
Institute and The Council. 


In the discharge of his duties it is recommended 
that this assistant utilize the facilities related 
to Modular Coordination offered by the Hous- 
ing and Home Finance Agency.” 


Meeting of the Joint Committee of The A.I.A. and The 
Producers’ Council 


Pursuant to the foregoing action The Joint Com- 
mittee of The Institute and The Council held a 
meeting on December 12, 1949 to consider ways 
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and means of implementing the recommendations of 
the Special Finance Committee. 

The Joint Committee was in general agreement 
with the recommendations of the Special Finance 
Committee and unanimously took action endorsing 
the proposals of the Special Finance Committee. 

The Joint Committee further recommended that, 
as its contribution, The American Institute of Archi- 
tects make available without cost the space required, 
together with the sum of $1,000 per year; these 
two recommendations to be contingent upon ad- 
ditional contributions totalling not less than $14,- 
000 being secured from other sources. 


The Joint Committee of The American Institute 
of Architects and The Producers’ Council called 
a meeting for the purpose of raising funds neces- 
sary to implement the program recommended. 


Fund Raising Meeting 


In accordance with the above section of The 
Joint Committee The Producers’ Council called a 
meeting of the representatives of industry having 
at least a potential interest in Modular Coordina- 
tion. 

This meeting was held on January 10, 1950 in the 
Board Room of The A.J.A. 

As a result of this meeting the sum of $15,000 
has been secured from the following list of con- 
tributors: 


The American Institute of Architects 

The Producers’ Council, Inc. 

Structural Clay Products Institute 

National Woodwork Manufacturers Association, 
Inc. 

National Concrete Masonry Association 

The Metal Window Institute 

American Structural Products Company 

Marble Institute of America 

Indiana Limestone Association 

Aluminum Window Manufacturers Association 

Steel Specialties Industry 

National Metalclad Door Association 

Libbey-Owens-Ford Glass Company 

Pittsburgh Corning 

National Building Granite Quarries Association, 
Inc. 


‘The above amount is considered to be the mini- 
mum required for the first year’s services and 


activities of the special Section on Modular Co- 
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ordination to be established in the Department of 


Education and Research of The A.I.A. - 

The Institute will make available the necessary 
office space without charge. 

Mr. Demarest holds degrees in Architecture from 
Princeton and Columbia Universities. His archi- 
tectural experience has been in the offices of Harri- 
son & Abramovitz; Eldredge Snyder; and Ronald 
Allwork in New York City and with Wm. J. 
Bain, Seattle. 

Mr. Demarest will serve as a coordinator and 
center of promotion, education and service in the 
modular movement, in close contact with Com- 
mittee A-62 of American Standards Association, 
the Housing and Home Finance Agency work on 
standardized dimensions, the industry groups and 
the architectural profession. 


Seminar on Modular Coordination 


A successful Seminar on Modular Coordination 
was held at Rice Institute, Houston, Texas, Febru- 
ary 17 and 18. 


The two sessions were attended by about 150 
representatives of A.I.A. Chapters, archtitectural 
students in Houston, and Texas Universities. 


The speakers were: A. Gordon Lorimer, A.1.A., 
Leonard G. Haeger, a.1.a., and James T. Lendrum, 
ALLA. 


Moderators for the several sessions and panel 
discussions were: James C. Morehead, Jr., .1.A., 
Department of Architecture, The Rice Institute; 
F. Talbott Wilson, President, Houston Chapter, 
A.L.A.; William Ward Watkin, F.a.1.4., Head of 
Architectural Department, Rice Institute; Hugh L. 
McMath, a.1.a4., Head, School of Architecture; 
University of Texas; Earnest Langford, .1.A., 
Head, Department of Architecture, A & M College, 


‘Texas. 


With deep regret we must announce the death 
of Frederick Heath, Jr., so long and actively en- 
gaged in the development and advancement | of 
Modular Coordination. 
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